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MORE MILLIONS 
OF OPERATIONS 


with 
Allen-Bradley 
Limit Switches 





There’s nothing now on the market 

to match the reliability and trouble free 

performance of Allen-Bradley Bulletin 

802T limit switches. They are 

completely oiltight—operating heads 

and switch bodies are sealed against 

oils, coolants, and metal chips. 

Operators cannot become sluggish or 

“stick” in operation—contacts cannot 

become fouled. The double break, 

silver contacts are always in 

perfect operating condition—and 

remain so without maintenance. 
Insist on Allen-Bradley—the quality 4 

line of limit switches that will give you 

many more millions of trouble free operations. \- 





Bulletin 802T Micrometer Adjustment Roller Lever Limit Switch dw 


A-B Limit Switch features mean more life, more dependable trouble free service 
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REPETITIVE ACCURACY — unique tog- FLEXIBILITY — All operating heads can FRONT MOUNTING REAR MOUNTING 
gle blade action assures operation at be rotated and fastened in any of four All Allen-Bradley Limit Switches can be mounted 
precisely the same point each time, positions 90° apart. either from the front ...or from the rear. 

without adjustment. 


Allen-Bradley Co., 1301 S. First St., Milwaukee 4, Wis. ¢ In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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THE COVER: Giant balloons de- 
signed to gather information 
for high-energy cosmic ray in- 
vestigations were launched dur- 
ing Operation Skyhook 60 from 
the deck of the USS Valley 
Forge in the Caribbean area. 
The operation was sponsored 
by the National Science Foun- 
dation and the Office of Naval 
Research. Story on P. 341. 
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JR 100 YEARS 


First practical diode for amplifier, shown here 
held by tweezers, was jointly developed by 
A. E. Bakanowski and A. Uhlir. 


At Bell Laboratories, M. Uenohara (left) adjusts his reactance amplifier, assisted by 
A. E. Bakanowski, who helped develop first suitable diode. Extremely low “noise” is 
achieved when certain diodes are cooled in liquid nitrogen. 


How basic scientific ideas develop in the 
light of expanding knowledge is strikingly illus- 
trated by the development of Bell Laboratories’ 
new “‘parametric” or “reactance”’ amplifier. 


Over 100 years ago, scientists experiment- 
ing with vibrating strings observed that vibra- 
tions could be amplified by giving them a push 
at strategic moments, using properly synchro- 
nized tuning forks. This is done in much the 


, 


same way a child on a swing “pumps” in new 


energy by shifting his center of gravity in step 


with his motion. 


At the turn of the century, scientists theo- 
rized that electrical vibrations, too, could be 
amplified by synchronously varying the react- 
ance of an inductor or capacitor. Later amplifiers 
were made to work on this principle but none 
at microwave frequencies. 


Then came the middle 50’s. Bell Telephone 
Laboratories scientists, by applying their new 
transistor technology, developed semiconduc- 
tor diodes of greatly improved capabilities. 
They determined theoretically how the electri- 
cal capacitance of these new diodes could be 
utilized to amplify at microwave frequencies. 
They created a new microwave amplifier with 


’ 


far less “‘noise’’ than conventional amplifiers. 


The new reactance amplifier has a busy 


, 


future in the battle with “‘noise.’”’ At present, 
it is being developed for applications in tropo- 
spheric transmission and radar. But it has 
many other possible applications, as well. It 
can be used, for instance, in the reception of 
signals reflected from satellites. It is still another 
example of the continuing efforts to improve 
your Bell System communications. 


BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Design Firsts by Allis-Chalmers 


1926 Side-crossunders 
1934 Separate nozzle chests 
1936 Thrust-type hydrogen seals 


Nonsliding thrust-bearing 
pedestals 


Supercharged axial ventilation 


Designing today for tomorrow’s power needs, Allis-Chalmers experienced, for- 
ward-thinking engineering staff has pioneered higher ratings and unique arrange- 
ments for steam turbine-generator units originated and patented many of 
the design features now adopted as industry standards for such equipment. 





Engineering know-how and the results of extensive research millions of dollars expanding and modernizing manufacturing 
and development programs are confirmed on the large tur- facilities like these to assure that design excellence created 
bine test pits. During the past few years A-C has spent on the drawing board is translated into the finished product. 











Off-center joint centerline 
cylinder support 


Close-coupled, cross- 
compound unit arrangement 


Ac excitation system 


540 degree stator coil 
transposition 


Side-mounted turning gear 


Centerline-at-floorlevel unit 
arrangement 


Separate inner-cylinder rings 





























POWER PROGRESS 


..: Dy design! 


An Allis-Chalmers tandem triple-flow steam turbine- 
generator unit, for example, incorporates such industry- 
recognized A-C developments as. . . centerline-supported 
inner and outer high-temperature cylinders; thrust-bal- 
anced turbine elements with high-temperature steam 
confined to a single shaft of small diameter; separate 
below-floor front-mounted steam chest; and separate ring- 
type nozzle chest in a center-inlet high-pressure turbine. 
Also, hydrostatic thrust-bearing-type shaft seals for the 
fully supercharged generator. 

These advanced design concepts add to Allis-Chalmers 
growing list of firsts — set new industry standards for 
performance and continue the pattern by which A-C 
paces power progress... ahead of utility requirements. 


(Ac) ALLIS-CHALMERS 


A-1212 








NEW BULLETIN 


For more information on these and other 
outstanding design features of Allis-Chal- 
mers line of reheat steam turbine-generator 
units, contact your nearest A-C office for 
Bulletin 03B9448. Forty pages, illustrated 
by more than 100 photographs, tell how 
A-C is pacing power progress. 











AQUASEAL 


low SIC, superior, rubber compound 
that is heat and water resistant, used 
on single and multiple-conductor 
cables at ratings up to and including 
2KV a-c or d-c. Recommended for 
dry, alternately wet and dry, and 
continuously wet locations, subject 
to a-c or d-c potentials at either 
polarity, and at a maximum conduc- 
tor temperature of 75C. 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 


from the 
laboratories of 


General Cable... 


REMIUM QUALITY 
MP 





GENCORONE 


high-voltage, ozone-resistant insula- 
tion of the oil base type, with 
exceptional physical and electrical 
stability. Resists the effects of mois- 
ture, sunlight, weather and earth 
solutions. Permits liberal current 
ratings consistent with maximum 
continuous operating temperatures 
of 75C for 8KV service or lower 
and 70C for higher voltages. 


BUTARONE 


high-voltage, butyl-base compound 
with exceptional resistance to ozone, 
low water absorption, and excellent 
resistance to heat. Suitable for both 
low and high-voltage applications, it 
has excellent electrical stability and 
resistance to aging. Operates at 
90C up to 5KV and at 85C at higher 
voltages. 
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In the modern General Cable laboratories, some of America’s 
foremost rubber chemists create, test and evaluate new insulation compounds 


in a continuous program of research and development. Materials for standard 


service conditions and special constructions to satisfy unusual requirements 


have all proven their worth in superior performance in power and control 


cables over many years. A few of the basic compounds from General Cable’s 


long list are briefly described on these pages. 


THERMAX-W 


and many other compounds in the 
rubber group are available for low 
and moderate voltage power cable 
service in wet locations, where high 
temperatures are encountered or 
where high current carrying capac- 
ity is required. 


GENCASEAL (PVC) 


in the thermoplastic group, as well 
as high-molecular-weight polyethyl- 
ene, which is another outstanding 
General Cable thermoplastic 
insulation. 


GENERAL CABLE CORPORATION, 730 Third Avenue, New York 17, N. Y. 
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and service 


‘5. GENERA 


Offices and 
Distributing Centers 


Coast-to-Coast 


ACABLE 
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New and Improved Products... 


Lead Sulphide Photocell ... 


An extremely sensitive photo 
conductive cell utilizing uncooled lead 
sulphide will find useful application 
in spectroscopy and = pyrometry — be- 
cause of its spectral response range of 
0.3 to 3.5 microns. Sensitivity with 
tungsten light is 3.0 ma per lumen. 
Black body sensitivity at 200C is 180 
volts rms per watt and the signal-to 
noise ratio is 150. The minimum de 
tectable powel of the 6/SV is 5.0 x 
10 watts. International Electronics 
Corp., 81 Spring St., New York 12, 


NV. 


Airport Runway Lighting ... 


Iwo recently designed lamps will 
supply New York’s International Air- 
port with a new type of runway light- 
ing. Quartzline lamps with incandes- 
cent filament in a tube of pure fused 
quartz will be used for all-weather 
high-speed taxiways and turnofts. The 
runway 
lighting will comprise two series of 


‘narrow gage’’ system fot 
parallel light fixtures embedded flush 
with the runway to give a railroad 
track effect for the pilot. Each 100-watt 
PAR lamp used in these fixtures will 
be capable of producing 90,000 peak 
beam candlepower for severest weather 
conditions. General Electric Co., Nela 
Park, Cleveland 12, Ohio. 


Midget Bead Thermistor .. . 


Currently used for measuring 
temperature on the inside and outside 
surface of the Polaris and Atlas mis- 
siles, these thermistors are so small 
that they can easily pass through the 


eye of an ordinary needle. Made of 


Courtesy Ostergaard 


nickel oxide, the ther- 
mistors can be used in medical ap- 
plications inside a hypodermic needle 


manganese 
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to measure blood temperature. The 
thermistors can also be used in r-f 
power measurements in the micro 
wave field and in the measurement of 
low gas pressures measuring tempera- 
tures ranging from —76 F to 572 F. 
Gulton Industries, Inc., 212 Durham 
Ave., Metuchen, N.]. 


Transistorized Readout Tube... 


Called Trixie in deference to its 
predecessor, this latest advancement of 
the Nixie uses ten medium-voltage 


n-p-n transistors mounted in the base 
to drive each of the cathodes that pro- 
vide the illuminated configurations. 
Each module can be triggered by 
signals as low as 3 volts and current 
of 300 microamperes resulting in vis- 
ual readout at the very lowest power 
input level. Burroughs Corp., Elec- 
tronic Tube Div., P.O. Box 1266, 
Plainfield, N.J. 


Preprinted Adhesive Film... 


All types of little blocks, standard 
parts, wiring other 
printed matter used repeatedly on 
drawings can now be printed in ad- 


diagrams, and 


vance on Dulseal and applied when 
needed. Saving time and manpower 
required to letter each job individ- 
ually, these transparent adhesive films 
have a delayed setting action that 
permits the material to be relocated 
several hours after application. Left 


untouched, the film’s adhesive “sets” 
form a permanent bond with the 
paper or cloth. Keuffel & Esser Co., 
Third & Adams Sts., Hoboken, N.]. 


Hour Meters... 


A line of sealed, rugged hour 
meters will tell at a glance the cumula- 
tive operating time in hours and min- 
utes of any machine, tool, or equip- 
ment run with 120 to 480 volts a-c. 
Typical applications include machine 
tools, air compressors, air conditioners, 
refrigeration units, motor- 
generators, conveyors, and 
rental tools. Hobbs Division, Stewart- 
Warner Corp., Springfield, Ill. 


pumps, 
power 


Magnetizer... 


Here is a handy, inexpensive 
gadget that can be plugged into any 
electric outlet for magnetizing or de- 
magnetizing files, screwdrivers, “‘fish- 
ing” wire, pliers, screws, nuts, bolts, or 
other small metal objects. Another 
good use is for magnetizing crankcase 
dip-sticks and drain plugs to catch 
harmful metal floating 
around in the oil. Progressive Sales 
and Service Inc., Box 131, Sawyer, 
Mich. 


particles 


Tiny Precision Switch ... 


The new Klixon ATI-l 
lishes something of a_ record for 
miniaturized hermetically sealed 
switch design. Hardly larger than an 
aspirin tablet, the single-pole double- 
throw device weighs less than 1/28 
ounce and has a current capacity of 3 
amperes at 28 volts d-c. The extreme 
size reduction was made possible by 
using a unique, snap-acting, ‘“W-blade” 
element. Texas Instruments Inc., 34 
Forest St., Attleboro, Mass. 


estabD- 


Punch Press Computer... 


Designed for high-speed punch 
press operation, this numerical control 
system uses logical decision-making ele- 
ments found in electronic computers 
programming 
and operator control. Information en- 
tered on a punched paper tape tells 
the system the size of the desired piece 
and the number, type, and location of 
the holes. Through interrial logic, the 
system determines the sequence of op- 
erations. Auerbach Electronics Corp., 
109 N. Essex Ave., Narberth, Pa. 


to provide simplified 


(Continued on page 10A) 
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Pick the bus 


that saves 
you the most 


Only I-T-E Isolated Phase Bus is available in such a 
variety of designs to save you money. Your selection of 
the type of bus to buy depends on evaluation of both 
original cost and losses, plus careful consideration of 
the desired method of operation. 


All I-T-E bus types are backed up by the engineering 
and laboratory experience of I-T-E. Design constants 
are so well known from theory and test that the most 
economical conductor to use for any ampere rating and 
voltage has been computer calculated. 

Get full details on I-T-E Isolated Phase Bus. Write for 
Bulletin 2604-1A. I-T-E Circuit Breaker Company, 
Dept. SW, 1900 Hamilton Street, Philadelphia 30, Pa. 


Standard Bus—Up to 90°C The AIEE 
standard, coupled with I-T-E quality 
construction—lowest losses. 


High Temperature Bus—105°C Re- 
duces conductor size by 15% with 
correspondingly lower cost—but with 
increased losses. 


Forced-Air Cooled Bus Even smaller 
in size, with still lower material costs 
—still higher losses. 


Liquid-Cooled Bus Minimum conduc- 
tor size—highest losses. 


I-T-E CIRCUIT BREAKER COMPANY 
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MEG® TYPE 
OF 


MEGGER 


(Reg. U. S. Patent Office) 





Rectifier-Operated 
INSULATION TESTERS 


For repetitive insulation resistance 
tests On a production basis... and 
for time-resistance tests ... nothing 
equals the Meg Type Rectifier-Oper- 
ated Insulation Tester for convenience 
and reliability. The plug-in rectifier 
source of power permits the instru- 
ment to be used without hand 


as larger generators and long cables. 
Standard units are available for 500 
or 1000 volts d-c test potential and 
for ranges up to 2000 megohms. 


Other Megger Insulation Testers 
include hand-crank models and Dual- 
Operated sets. The latter are versatile 


cranking. A constant-voltage feature 
reduces pointer fluctuations which 
may occur when testing equipment 


instruments with rectifier for repetitive 
or time-testing that can be discon- 
nected for hand-crank operation in 


having appreciable capacitance, such the field. 


Write for BULLETIN 21-46-EE 








BIDDLE IMPULSE CABLE FAULT LOCATING 
EQUIPMENT 


... for locating cable faults by impulse tracer meth- 
od... for D-C proof testing. Applicable to aerial 
and buried cable as well as lead-covered cable in 
ducts. Transmitter can be con- 
nected to 115 V, 60 cps supply. 






















MODEL 3-2—Output voltage up to 
25 kv. Discharge capacitance 1.65 
muf. For use on cable up to 15 kv 
rating. 

MODEL 4-2—Output voltage up 
to 15 kv. Discharge capacitance 
2 muf. For use on cable up to 5 kv 
rating. 

MODEL 5-2—Output voltage up to 

Write for 5 kv. Discharge capacitance 16 

muf. For use on cable up to | kv 

BULLETIN 65-EE rating. 


JAMES G. BIDDLE CO. 


e ELECTRICAL TESTING INSTRUMENTS 


1316 ARCH STREET 
PHILADELPHIA 7, PA. 


“SPEED MEASURING INSTRUMENTS 
* LABORATORY & SCIENTIFIC EQUIPMENT 
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New & Improved Products 
(Continued from page 8A) 


High-Speed Electronic Flash... 


Developed to meet the needs of 
high-speed framing cameras, this com- 
pact and portable unit will deliver a 
single flash of 1,200  watt-seconds. 
Duration settings are 8.70, 11.15, 14.75, 
and 22.25 milliseconds. Rise and decay 
times of the square pulse are in the 
order of 40 microseconds. Beckman & 
Whitley Inc., San Carlos, Calif. 


Stereo Microphone... 


Nonprofessional stereo recordings 
are now feasible with this microphone. 
Consisting of two dynamic coil micro- 
phone elements set at right angles and 
mounted in a single housing, the unit 
has high sensitivity, the output being 
only 50 db down at 1 volt at an input 
pressure of | ybar/cm?. North Ameri- 
can Philips Co., 230 Duddy Ave., 
Hicksville, Long Island, N.Y. 


Hybrid Switch ... 


Resembling a load interrupter 
switch in appearance but working 
more like a circuit breaker, this family 
of switchgear embodies a new con 
cept in high-voltage interruption. The 
apparatus is mounted, opens and 
closes, and isolates circuits visibly with 


air like a load interrupter. But like a 





circuit breaker with its trip-free fea- 
ture and latch-check switch, it carries 
current continuously through its in- 
terrupting unit, trips from stored 
energy, and has a positive sequence 
control built into its mechanism to 
withstand short-time surges. $ & C 
Electric Co., 4435 N. 
Chicago, Il. 


(Continued on page 12A) 
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A NEW CLASS B INSULATION 
HAS RESILIENT WEAVE AND 

HIGH DIELECTRIC STRENGTH 
UNDER STRETCH 


Natvar Teraglas is a new flexible insulating material com- 
prising a base fabric, woven from polyester (polyethylene 
terephthalate, or “Dacron”) warp yarns and continuous 
filament glass filler yarns, coated with an improved varnish, 
possessing exceptional dielectric strength under elongation. 
It will withstand Class B (130°C) operating temperatures. 


In view of the higher dielectric strength of Natvar 
Teraglas compared to bias varnished cambric, thinner 
sections or fewer layers may be used to provide the volt- 
age breakdown protection desired. Consequently, at com- 
parable tape prices, a significant saving may be realize 
in production costs, while permitting up-grading to Class 
B (130°C) temperatures. 


Natvar Teraglas is available in two thicknesses, .010” and 
.012”~in tapes, in full width rolls (36”), or in sheets. Ask 
for Data Sheet and Samples. 


TYPICAL DATA 
Physical Properties: 010” O12" § Electrical Properties: 


roximate weight Electric Breakdown Strength 
a4 sq. yd., ibs. 0.54 . (C48-23-50 V/M) 


62 
Breaking Strength Warp 45 45 Electric Breakdown Strength 
ibs./in. width, Filler 100 100 (Under 6% stretch) 

i k h 
Tear Strength, grams Warp Over 1000 Over 1000 nara ho sors pal 
Elongation, % (Under 25 Filler Over 1000 Over 1000 


Power Factor, %, at 80° 
ibs./in. width—3 minutes) 7.5 7.5 C-50 V/M-60 c.p.s. 


Natvar Products 


Varnished cambric—sheet and tape 
Varnished canvas and duck—sheet 
i) a sinltiee | and tape 

€. 010" Black Varmished Bias Cotton Tape Varnished silk and special rayon— 
sheet and tape 

Varnished papers—rope and kraft— 
sheet and tape 

Varnished, silicone varnished and 
silicone rubber coated Fiberglas*— 
sheet and tape 

Slot cell combinations, Aboglas® 
Teraglas** 

Isoglas® sheet and tape 

Isolastane® sheet, tape, tubing and 
sleeving 

Percent Elongation Viny! coated and silicone rubber 
coated Fiberglas tubing and sleeving 


Extruded vinyl tubing and tape 
Styroflex® flexible polystyrene tape 
@ CORPORATIO Ewtreded Identtcaten wares 
*TM (Reg. U.S. Pat. Off.) OCF Corp. 
**Trademark applied for. 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATI We will be very happy to supply information 
TELEPHONE CABLE ADDRESS on any of our products on request. 
FULTON 8-8800 NATVAR: RAHWAY, N. J. 


203 RANDOLPH AVENUE © WOODBRIDGE, NEW J ei aaa ee 


LOAD-ELONGATION CHARACTERISTICS 
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NATVAR BLACK TERAGLAS 
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PERCENT OF UNSTRESSED DIELECTRIC BREAKDOWN 


*Trademork applied for. 
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Solves differential equations by 
ROOT LOCUS plots. 


Provides BODE phase and gain 
plots from system poles and zeros. 


Synthesizes compensation networks. 


ve rsati le Evaluates residues. 


Factors polynomials. 


tool Analyzes sampled data systems. 


Solves non-linear problems involv- 


fo x system ing hysteresis or saturation by the 


describing function technique. 


design Designs process control systems, 


Derives process transfer functions 


e ng l a ee rs from power density spectra. 


Uses rapid, logical pole-zero pro- 
gramming. 


Provides permanent, plotted graphs 
for all stages of dynamic system 
design. 


A complete analog computer that increases system design productivity more than five 
fold at a net price less than the yearly salary of a design engineer. The Esiac rapidly 
solves generalized system equations expressed in the following forms: 


F= Ks" (s—s,)™ (s—s,)M (s—s )Ms peels 


Fa tKsM (1 —S)m (1 —F)m2 (1— Sma... 


or 


Telephone collect to discuss your system design problems with an Esiac engineer, 
Write for descriptive engineering bulletins, Esiac solutions to system design problems, 
or an Esiac demonstration in your plant. 


® 
See it demonstrated 
1960 WESCON, NEC 
and ISA SHOWS 


Electro Scientific Industries 
7524 S.W.MACADAM + PORTLAND I9, OREGON 
CHerry 6-3331 


formerly/ ELECTRO-MEASUREMENTS, INC. 


ESI has outstanding opportunities for design and applications engineers. Call or write Mr. Davis. 
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New & Improved Products 
(Continued from page 10A) 


Computer Printer-Plotter ... 


This remarkably fast output de- 
vice will provide 300,000 points of 
data per minute from computer- 
processed magnetic tapes. For missile 
scientists it means an appreciable 
shortening of the time lag in getting 
flight test information translated from 
computer language into easy-to-read 
graphic output form. The system can 
plot up to 10 curves simultaneously 
on a 12-inch-wide continuous chart 
record while drawing its grid lines and 
printed annotations. As a_ straight 
printer it is capable of producing 
90,000 magazine or direct mail address 
labels per hour. Briggs Associates, Inc., 
Norristown, Pa. 


Improved Ceramic... 


The result of two years’ develop- 
ment, AlSiMag 243 is an improved 
Forsterite ceramic with low loss and 
high Te value. Used wherever high 
frequencies or’sealing metals or glasses 


is involved, the product has favorable 
thermal expansion characteristics and 
is finding many new uses, particularly 
in vacuum tube applications. Amert- 
can Lava Corp., Manufacturers Rd., 
Chattanooga 5, Tenn. 


Outage Alarm... 


Here is a radio system designed 
to identify a power outage or emer- 
gency condition along a utilities serv- 
ice network. A 25-watt remote alarm 
transmitter with tone coding device 
is mounted in a pressurized 3-kv trans- 
former tank to insure operation re- 
gardless of weather. When a circuit 
breaker opens, the unit is triggered to 
generate a unique tone signal that is 
received in a central station for de- 
coding. Utilizing the base station of 
any 25- to 50- or 150- to 174-me two- 
way mobile radio system, as many as 
290 remote points can be monitored at 
once. Motorola Inc., Communications 
and Industrial Electronics Div., 4501 
W. Augusta Blud., Chicago 51, Ill. 


(Continued on page 18A) 
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NUMBER 4 


RELIABILITY SERIES 


BOURNS 
TRIMPOT 
WITH 
BUILT-IN 


TEMPERATURE 
_ STABILITY 


Stable settings under extreme temperature conditions is 
an outstanding feature of the Trimpot® potentiometer. This thermal stability is built-in through all phases of design and production — 


MATCHED COEFFICIENTS OF THERMAL EXPANSION 


Resistance wire and mandrels have matched coefficients of thermal 

expansion to reduce the “strain gage effect.” Linear expansion rates 

for the mandrel and wire match so closely that the temperature co- 

pipe stare -g for the entire wirewound element approximates that of 
e wire itself. 











EXCLUSIVE SILVERWELD® TERMINATION 


Silverweld is an actual metal-to-metal fusion of element wire and 
external terminal. In doing away with mechanical or soft-solder joints, 
Bourns eliminates potential hot spots thus ing the 
ometer’s temperature range. The fusion of the Si terminal to 
many turns of wire on the resistance element avoids the problem of 
single wire termination. Silverweld is virtually indestructible under 
thermal stresses. 


T — the 
which depend. 20 basic vee 
S terminal types 3 mounting stytes. ¥ 


THERMALLY STABLE CERAMIC MANDRELS 
Bourns takes advantage of high thermal stability of ceramic materials 
for element mandrels. Today, all Bourns Trimpot 
wile e. improved performance and reliability 
ma . 


pro- 
by ceramic 














EXCLUSIVE TENSION CONTROL EQUIPMENT 
Bourns h alized that ides 
rns pn Prete s 1 pa ea elie equipment provi 
“Necki ps ann never occur 


ing” of the wire or 5 
Instead the wire remains uniform— well able to withstand temperature 


variations with no appreciable change in resistance. 





; IN®, ING, TRIMPOT DIVISION 
on 6135 MAGNOLIA AVE, RIVERSIDE, CALIF. 
PLANTS: RIVERSIOE, CALIF. AND AMES, IOWA 


Write for new Trimpot summary brochure and list of stocking distributors. 


Exclusive manufacturers of Trimpot®, Trimit® and E-Z-Trim®. Pioneers in transducers for position, pressure and acceleration. 
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How will this picture look 
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in ten seconds? 


In ten seconds these aircraft, flying at 
jet speeds, will create an entirely new 
tactical picture. How do you keep track 
of hundreds of them at the same time? 


Hughes Fullerton engineers have solved this prob- 
lem with a unique and highly advanced digital 
computer. This computer simultaneously tracks 
large numbers of aircraft and provides three- 
dimensional coordinate and velocity information 
on them. 


These Fullerton engineers have designed the com- 
puter to provide extrapolated position data to the 
observer several times per second. In addition, it 
will measure the position and report velocity 
characteristics changes every few seconds for each 
of a large number of targets. 


The computer utilizes advanced semiconductor cir- 
cuitry throughout. The out-puts to the displays 
are made through high-speed digital to analog 
converters capable of providing an accuracy of 
one part in ten thousand — and within 10 x 10-6 
seconds, 





This giant transmitting antenna creates the 
beam for experimental antenna pattern measurements 
—part of the Hughes microwave research and develop- 
ment programs. 


Housed in the tip of this Hughes survey meter is 
the smallest, fastest, most accurate radiation detector 
ever devised—just one example of Hughes’ activities in 
the expanding field of nuclear electronics. 


Utilizing the latest techniques in packaging and 
subminiaturization, Hughes Fullerton Engineers 
have designed this unit as a mobile system which 
will withstand rigorous field use. 


Other Hughes activities provide similarly stimu- 
lating outlets for creative engineers. Constantly 
moving forward into new areas, Hughes projects 
include: hydrofoil systems, anti-submarine war- 
fare systems, miniaturized communications sys- 
tems, new solid state electronics devices, nuclear 
electronics systems and unique navigational sys- 
tems — just to name a few. 


The commercial activities of Hughes have many 
interesting projects for engineers in the research, 
development and manufacture of semiconductors, 
microwave components, storage tubes, radiation 
detectors, radiation handling equipment and 
microwave tubes. 


Whatever your field of interest, you’ll find 
Hughes’ diversity of advanced projects gives you 
widest possible latitude for professional and 
personal growth. 





Newly instituted programs at Hughes have created immediate 
openings for engineers experienced in the following areas: 
Electroluminescence 

Infra-red 


Equipment Engineering 
Microwave & Storage Tubes 
Solid State Physics Communications Systems 
Digital Computers Inertial Guidance 
Reliability & Quality Assurance Field Engineering 

Systems Design & Analysis Circuit Design & Evaluation 


Write in confidence to Mr. M. W. Welds 
Hughes General Offices, Bldg.5-R-4,Culver City, Calif. 











Creating a new world with ELECTRONICS 


HUGHES 


HUGHES AIRCRAFT COMPANY 

Culver City, El Segundo, Fullerton, Newport Beach, 
Malibu, Oceanside and Los Angeles, California; 
Tucson. Arizona. 
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weeeeeees. YOU Can have what you want in BIL, 


in strength, in stiffness 


Use of Lapp Station Posts frees designers of 
modern substations from the need to design 
around characteristics —and shortcomings 
—-of conventional switch and bus insulators. 


The family of Lapp Station Posts is a “modular series” 
which gives widest range of insulation levels and strength 
ratings. Station Posts are smaller in diameter, too. . . lighter 
in weight ... stiffer... easier to assemble; and they’re suited 
to mounting horizontally, underhung or angled . . . avail- 
able in strengths greater than have ever been offered in 
conventional pin-cap units. 

Stations on Lapp Station Posts require less real estate, less 
steel work. And, because their performance is better under 
all electrical conditions and mechanical loading, they need 

less maintenance too. You should have the 
whole story. You can read it in the new 
Lapp Catalog No. 8. If you haven’t a 
copy, we'll be glad to send one. 


Lapp Insulator Co., Inc., LeRoy, N. Y. 








Discover the advantages of GLASTIC ! 


New Lower Cost 


mat’l. (%“) 7¢ 
shear strips Ya¢ 


punch 2 holes 
and slot 1'%¢ 


cut off l¢ 


SN Cn COST 10 


mat'l. (4%) 

saw edges 2¢ 
drill 2 holes 3¢ 
saw slot l¢ 


COST 15¢ 


| Price of GLASTIC is coming down 
— phenolic still going up 


| These coins tell the story of lower material and fabrication cost. 
Your parts may now cost half as much in Glastic as in phenolic. 
Since 1952, Glastic prices have come down as much as 44%*. 


Phenolic prices recently rose again. 


Consider all the cost-saving advantages of Glastic fiber glass re- 
inforced polyester. Punchability, even in thicker sections, reduces 
fabrication costs. Up to 20 times higher impact strength allows the 
use of less material. Dimensional stability in heat and moisture 
permits more compact assemblies. 


Re-examine your phenolic parts. When you specify laminates or fabri- 
cated parts, compare Glastic. Check properties and prices. Write 
us for samples and a chart that compares Glastic with paper and 
canvas phenolic. Or, send us your prints for our recommendations. 





*Glastic general purpose Grade TS now priced at $.58 per lb. in 300 Ib. lots. 





THE GLASTIC CORPORATION 


4312 Glenridge Road Cleveland 21, Ohio 


Laminates + Custom Molding - Extruded Shapes « Channel Stock « Insulators 








New & Improved Products 


(Continued from page 12A) 


Multitracer Storage Unit... 


When used with the Memo-scope 
oscilloscope, the electronic multitracer 
will enable an operator to present 
and store consecutive sweeps at equal 
preselected intervals. Placed between 
the signal source and Memo-scope in- 
put, the unit becomes a combined at- 
tenuator, gate amplifier, and storage 
counter. Hughes Aircraft) Co., Flor- 
ence Ave. & Teale St., Culver City, 
Calif 


Core Tester... 


This memory exerciser automati- 
cally locates and counts defects in a 
core memory system. One of a variety 
of checkerboard patterns is read into 
the memory, then read out = and 
checked for accuracy. Cores that are 
dropping or picking up “ones” light 
an error bulb and are counted. The 
machine can either stop on the error 
to allow the operator to note the de- 
fects location, or it can pause on the 
error and then continue. Digital 
Equipment Corp., Maynard, Mass. 


Portable Time Standard .. . 


This lightweight self-powered unit 
was developed for use as a_ highly 
accurate time source and for precisely 
timing on-off control of recording and 











telemetering equipment in remote lo- 
cations. A 3-band transistor radio re- 
ceives signals from a_ time-source 
broadcast station. A decoder in the 
radio circuitry synchronizes clock ac- 
curacy to +16 seconds per year. 
Zenith Radio Corp., 6001 West 
Dickens Ave., Chicago 39, Il. 


(Continued on page 20A) 
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Side elevation of secondary bus system, using round tubular copper bus conduc- 
tors, 24%” S.P.S., in unused plant tunnel. The run is approximately 275 feet long. 


Round copper tube bus carries more amperes per 
pound of copper—cuts installation costs 


When a large eastern electrolytic refinery recently shifted to 
purchased electric power, it capitalized on the electrical and 
mechanical advantages of round tubular copper bus conduc- 
tors to effect some economies. 

Directly below the 10,000 kv-a outdoor substation was an 
unused coal conveyor tunnel that ran some 275 feet back to 
the former powerhouse. In this, the secondary bus system 
using 2.3-kv high-conductivity bus tube, 24" S.P.S., was 
installed as shown in the drawings. 

These round conductors, having an extremely low skin- 
effect ratio (1.01) can carry well over 300 amperes per 
pound of copper—compared with less than 275 amperes per 
pound for rectangular bus of the same cross-sectional area. 

In addition to this material saving, round conductors in 
standard pipe sizes made possible installation savings through 
the use of stock-size supports, connectors, and other hardware. 

Substantial savings are often possible through the use of 
a tubular bus with a low wall-thickness-to-diameter ratio. 
More complete information on tubular conductors is avail- 
able in the Sixth Edition of The American Brass Company's 
Publication C-25. This 62-page booklet has a wealth of gen- 
eral information on the properties of copper conductors—plus 
convenient data for the most commonly used sizes of all types 
of rigid bus conductors. 

TECHNICAL SERVICES. Anaconda specialists are available to help 
you in the solution of technical problems involving the use of 
Anaconda Bus Conductors. For such service, or for a copy of 
Publication C-25, see your nearby Anaconda representative. 
Or write: The American Brass Company, Waterbury 20, 
Connecticut. In Canada: Anaconda American Brass, Ltd., 
New Toronto, Ontario. 5969 


























End elevation of tunnel showing how bus conductors are mounted 
on either wall, covered by a simple expanded metal enclosure. 


ANACONDA* 


COPPER CONDUCTORS 


Made by The American Brass Company 


THERE’S AN ANACONDA ELECTRICAL CONDUCTOR FOR EVERY NEED 


WIRE & ROD FLAT BARS 
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ROUND TUBES 


VENTILATED 


ARE TUBES 
shes SQUARE TUBES 


CHANNELS 
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New & Improved Products 
(Continued from page 18A) 


CdS Transistor... 


Although | still experimental, a 
new cadmium sulfide field-effect tran- 
sistor, believed to be the first of its 
kind, promises interesting applica- 

for re [Vexedalelelelicn Se lilommsreelaleliiliae] F tions as an oscillator, multivibrator, 
amplifier, and radiation detector. Be- 
high gain, microseconds switching of peak power cause the electrical properties of 
cadmium sulfide are greatly affected 
by light and other radiation, these 
photoconducting properties make it a 
unique circuit device where amplifica- 
tion can be controlled by changing 
color or light intensity. General Mo- 
tors Corp., 1775 Broadway, New York 
19, N.Y. 


XENON THYRATRONS excel 


Beat-Frequency Video 
Generator... 


Suitable for point-to-point, tran- 
sient, and sweep testing, this type 
1300 A generator can be used as a 
test source for acoustic and ultrasonic 
equipment, video systems, amplifiers, 
discriminators, networks, and for wide 
and narrow-band video filters. Ranges 
are from 20 cps to 20 kc sine or square 
wave for audio and from 20 kc to 12 
mc sine, and 20 ke to 2 mc square 
wave for video with a 60 cps sinu- 
soidal sweep rate for the latter. Gen- 
eral Radio Co., West Concord, Mass. 


Solder-Seal Bushings ... 


Solder-seal bushings designed for 
low-voltage applications on hermeti 
cally sealed capacitors, test transform- 
ers, and similar types of electrical 
equipment have the advantage of be- 
ing completely leak-proof, with high 
mechanical and dielectric strength. 
The bushings consist of a porcelain 


unit with a thin “fired-on” metal coat- 
ing to which metal caps, flanges, and 
rings can be attached by soft solder 
techniques. The completed attach- 
ment is strong and permanent and 
will rupture the glaze from the porce- 
lain before it will rip the metalized 
band from the glaze. Lapp Insulaton 
Co., Inc., Le Roy, N.Y. 


(Continued on page 22A) 
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Mode! QM6.3-.32. Miniature Transistorized Regula- 
ted D-C Supply features regulation to +0.05% for 
combined line and load variations. This is one of more 
than 180 miniature component-type power packs 
offered by Sorensen. They include, in addition to 
highly regulated d-c supplies, dc-to-ac inverters and 
dc-to-de converters. 


Mode! Q12-15A. One of the 15 Sorensen Q Series 
high-precision transistorized low-voltage supplies, 
features voltage regulation to +0.05% for combined 
line or load variations. Models for 6, 12, 28 vdc out, 
with power capacities up to approximately 240 watts. 
Similar QR Series features precision regulation with 
wide output voltage adjustment range. Two models: 
0-75vdc at 2 amps max and 0-36vdc at 4 amps max. 


. 


oe ee 


Model 2150-5 (Control Section). This is just one of a 
tremendous variety of Sorensen high-voltage d-c sup- 
plies, high-voltage a-c and a-c/d-c testers, and elec- 
trostatic -generators. Models completely cover the 
voltage range from 1000 to 600,000 volts. Power out- 
puts range up to 60 kilowatts. 


Ghee ene 





3 out of 400 power supplies 


listed in the BIG, NEW SORENSEN “Power Supply Handbook and Catalog” 


32-pages of important specifying data on... 


e Regulated d-c supplies e Frequency changers (variable frequency power sources) 
e High-voltage products—to 600 kv e Miniature transistorized inverters and con- 
verters e Line-voltage regulators. 


More than 400 models are covered... plus important technical selection and 
application data. Write for your copy of the new Sorensen catalog today. Sorensen 


. x . ry ParbBe1 
& Company Inc., Richards Avenue, South Norwalk, Connecticut. 0.12 oat o 


CONTROLLED 
POWER sae emapene aa OVA 
PRODUCTS 


---the widest line lets you make the wisest choice 


A SUBSIDIARY OF RAYTHEON COMPANY 
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NEED MOTOR CONTROL CENTERS 


ORDER NELSON 


and get delivery in 


the usual time 


Find Your Nearest 
WELSON Representative! | See 
m the 
‘Yellow Pages’ “ELECTRIC 
Ex} wa EQUIPMENT 
Cry MANUFACTURERS” 


QUICK SHIPMENTS 


Nelson cuts delivery time 50%. Units assembled from off- 
the-shelf assemblies. 


MANY COMPONENTS 


Quick-trol units are available with comb. starters, switch or 
CB type, sizes 1-4 FVNR, sizes 1-3 reversing; Main or 
branch circ. breakers or fused switches; Lighting panels up 
to 24 circuits. 


SAVES TIME 


Quick and easy installation due to 

@ Big 35 sq. in. vertical wiring gutters 

@ Front access continuous horizontal wiring gutter 
@ Easy access to main lugs 


QUALITY FEATURES 


Attractive, ruggedly constructed cubicles 

Main bus at center for less current density in vertical bus 
Rigid 25,000 AIC bus bracing 

Reliable components throughout 


NELSON $Zcdeec MANUFACTURING CO. 


TULSA, OKLAHOMA 
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New & Improved Products 


(Continued from page 20A) 


Gas Turbine Power Unit... 


This mobile tractor-traile1 power 
unit is capable of producing 7,500 
kva and has as its prime mover a 
lightweight aircraft-type gas generator 
coupled aerodynamically to a power 
turbine. As an emergency or auxiliary 
power source the unit operates on 
kerosene, diesel oil, gasoline, or JP 
1/5 and can be transported with due 


Courtesy General Electric 


respect to Interstate Commerce Com 
mission regulations at sustained speeds 
of 35 mph on highways. With a total 
weight of 95,000) pounds including 
turbine, generator, and — switchgear 
the trailer unit can be easily airlifted 
in large military cargo aircraft for 
emergency operations. General Elec- 
tric Co., Schenectady 5, N.Y. 


Silicone Rubber Tape... 


ES 5111 is a glass cloth tape 
coated with silicone rubber and _ is 
used to give armor protection when 
winding motor coils for low- or high- 
voltage units. A feature of this prod- 
uct is that one side is fully covered 
while the other is left uncovered per- 
mitting an unusually stable and long 
shelf life. It also provides a void-free 
envelope for rotating machinery coils 
without resorting to combinations of 
heat and pressure. Permacel, New 


Brunswick, N.]. 


Business Computer... 


Specifically designed for business 
routines, the newly developed solid- 
state IBM 7080 is ten times faster than 
the “old” IBM 705 that helped pre- 
pare its circuit designs. Major features 
include: a communication storage unit 
for transferring information between 
tapes and main data storage that is so 
fast that up to five tape units can be 
read simultaneously; a main memory 
unit of 160,000 characters with recall 
speed of 2.18 microseconds; a priority 
processing system that permits input/ 
output devices to control the flow of 
programs automatically. /nternational 
Business Machines Corp., 112 E. Post 
Rd., White Plains, N.Y. 


(Continued on page 26A) 
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25 THRU 250 AMP 


HERMETICALLY 
SEALED TYPES 


1N2128A 
1N2129A 
1N2130A 
1N2131A 
1N2132A 
1N2i33A 
1N2134A 
1N2135A 
1N2136A 
1N2137A 





MACHINE OR 
PIPE THREAD 
TYPES 1N2128 
1N2129 
1N2130 25 to 35 70 to 250 
Amperes Amperes 
1N2131 Layer (output 
varies w varies with 
1N2132 size of size of 
1N2133 bay aa heat sink 


1N2135 used) yee 
us 
1N2136 


D MACHINE OR 1N2137 
PIPE THREAD 























SPECIFY THE LEADING LINE... IN ERNA IONA 


Choose from a wide range of highly <a 
reliable, ruggedized silicon high 

power rectifiers... available ‘‘off the _L > al — 2 
shelf’’ at your nearest International <> 
Rectifier Authorized Industrial Dis- 


tributor, or from representatives syua F QUALITY IN SEM 
throughout the world. 


INTERNATIONAL RECTIFIER CORPORATION: EL SEGUNDO, CALIFORNIA * PHONE OREGON 8-628! * CABLE RECTUSA 
NEW YORK TY: 1§ E, FORT N. J., WINDSOR 311 SYR E, N Y 2366 JAME REE HEMPSTEA 8495 @ 
3888 e AMBRIDGE NSTER ST NIVERS 6 RE, PENNSY BURBAN SQUARE 8 }., MIDWAY 9.1428 
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BLUE JACKET 


‘ VITREOUS ENAMEL-PROTECTED, 
POWER WIREWOUND RESISTORS. 
Send for Bulletins: 7410-A (Axial Lead), 7400-A (Tab Type) 


KOOLOHM 


CERAMIC INSULATED-SHELL, 
POWER WIREWOUND RESISTORS. 
Send for Engineering Bulletin: 7300-A 


maa § PERMASEAL 


yom le CAST EPOXY HOUSING, 
Waser ) PRECISION WIREWOUND RESISTORS. 


Send for Engineering Bulletin: 7500 


SPRAGUE RESISTORS 


PRECISION CARBON FILM RESISTORS. 





K EILMISTOR 


*Send for Bulletins: 7000 (Molded shell), 7010-B (Ceramic shell) 


MEG-0-MAX 


GLASS-JACKETED HIGH VOLTAGE, 
\ HIGH POWER RESISTORS. 
Send for Engineering Bulletin: 7200-A 


SPIRAMEG 


SPRAGUE \ HIGH-RESISTANCE SPIRAL ELEMENT 
) RESISTORS. 
Send for Engineering Bulletin: 7100 


DSSS 


TYPE 7OIE 


SPRAGUE ELECTRIC COMPANY Marshall Street North Adams, Mass. 


SPRAGUE COMPONENTS: RESISTORS e@ CAPACITORS e MAGNETIC COMPONENTS e TRANSISTORS 
INTERFERENCE FILTERS @ PULSE NETWORKS e@ HIGH TEMPERATURE MAGNET WIRE e PRINTED CIRCUITS 
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Beginning Our 


HIGHWAY, LINCOLN 86-1144 © CANADA: 1581 BANK ST TTAWA, ONTARIO, REGENT 3-688C 


Fourth Quarter-Century 


J. H. FOOTE 
PRESIDENT AIEE 


Our president, standing on the solid accomplish- 

ments of the past 75 years, looks confidently 

into an era of expanding boundaries and over- 

lapping disciplines toward the centennial cele- 
bration of the Institute. 


HE CLOSE of the Diamond Anniversary year of 

celebration presents to us the opportunity—yes, 

the obligation—to plan for a fourth quarter- 
century of accomplishment such as will justify a most 
glorious centennial celebration in the year 1984. An 
essential in such planning is an appraisal of the present 
situation upon which a program may be based and 
from which it shall proceed in dynamic fashion toward 
the attainment of a sound objective. 

If there is one outstanding characteristic of the ani- 
mus active in the life of the world’s people today, it is 
that of realignment. Whether we consider politics or 
business, education or technology, or almost any ele- 
ment of the social structure, we find new objectives, 
new alignments, and new criteria demanded by the 
citizenry of the nations, organizations, and common- 
interest groups. This same characteristic—realignment 
of interests—is of genuine concern to the engineering 
societies, including our own Institute. 


OVERLAPPING DISCIPLINES 


LIFE IS NO LONGER SIMPLE nor is technology stably 
compartmented. The separate engineering disciplines 
are bursting at the boundaries. It is difficult today to 
contain in simple and definitive terms the scopes of 
interest and concern of the so-called disciplines encom- 
passed by any founder society. 

For example, mining engineering is now concerned 
not only with metallurgical but also with petroleum 
engineering; it is heavily involved with fans, pumps, 
machines, pipe lines, and a variety of electric power, 
communication, and control engineering that includes 
microwaves, computers, and electronic control systems. 

Mechanical engineering not only is vitally concerned 
with rotating electric machinery but also with analyses 
of control systems and equipment that often render 
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Foote—Beginning Our Fourth Quarter-Century 


Courtesy Allen C. Lomont, Fort Wayne, Ind. 


indistinguishable in content and presentation the tech- 
nical papers of ASME (American Society of Mechanical 
Engineers) and AIEE authorship. 

And when we assemble a team of scientists and en- 
gineers to develop and execute constructional designs 
for an atomic power plant, we discover such an over- 
lapping of disciplines that engineers often may be as- 
signed responsibility in a field nominally foreign to 
their historic alignment. 

This disintegration of traditional boundaries extends 
from engineering into the fields of science. Recently, 
a director of important engineering work in the missile 
program expressed the view, based upon his recent ex- 
perience, that specific educational preparation and 
background of experience, whether of science or of 
engineering, are not determinant in the choice of men 
for engineering positions of responsibility. If the man 
were good, he said, he would do well. And by good he 
implied possession of thorough understanding of the 
problems and of the resources which might effect a 
solution, together with the means of effectively marshal- 
ing all resources, including those residing in human 
personalities, which bear upon the problem. 

At the same time we find general expression of a 
contrasting trait. We observe keen interest in those 
meetings and presentations which have to do with the 
particular engineering matters in which the engineer is 
currently involved. A program to satisfy such interests 
would seem to be in distinct contrast to that which 
nurtures the broad viewpoints of engineers in other 
fields and with broader responsibilities. 

It is possible that a solution to this enigmatic situa- 
tion is already under way. I wonder if we have been 
Essentially full text of address presented at the general session of the 
AIEE Winter General Meeting, New York, N. Y., Jan. 31-Feb. 5, 1960. 
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aware of the Institute’s program of Special Technical 
Conferences, more than half of which are held in col 
laboration with other societies having correlative scopes 
and interests. Each conference covers a single area of 
interest, usually with one but with not more than two 
parallel sessions and publishes the papers presented and 
discussed. Often there is an exhibit of pertinent appa- 


ratus. 


SCOPE OF TECHNICAL CONFERENCES 


THIS ADMINISTRATIVE YEAR there are 356 conterences 
scheduled from coast to coast. Some are sponsored by 
our Institute alone, but the majority are co-operatively 
sponsored with IRE (Institute of Radio Engineers), 
ASME, ASTM (American Society For Testing Materi- 
NEMA (National 


ciation), ISA (Instrument Society of America), othe 


als), Electrical Manutacturers Asso- 


societies, universities, and associations. Sometimes as 
many as five sponsors collaborate in one conference. 
Your president has attended one or more sessions ol 
13 of the 17 Special Technical Conterences held thus 
lar. While the National Electronics Conference in Chi- 
cago was a huge affair with 9,700 registrants, the typical 
300 to 600 for 2 or 3 


the year’s attendance 


conterence drew attendances of 


When 
find that between 25,000 and 30,000 engineers, scientists, 


days is totaled, we may 
and students have attended these conferences, partici 
pated in technical presentations and discussions, viewed 
exhibits, and taken home papers and publications. 
What a service is being carried on! 

Perhaps we have here an indication of the direction 
toward which we should turn in seeking to be more 
effective and attractive to members. The action of our 
the Fall 


adopting recommendations formulating a special study 


Board of Directors at General 


Meeting in 


committee point in this general direction. Implementa 
tion will follow, including more effective communica 


tions between technical groups in Sections and correla- 
tive technical committees. 

It is gratifying to report that our newly constituted 
Committee is about to 


Intersociety Relations 


discussions with the IRE concerning early formulation 


open 


of a program of closer collaboration with IRE in the 
Student Branch area immediately, and in other areas 
in the early future. 

Our Institute is continuing its efforts to develop 
more effective nation-wide channels of communication 
leading toward a feasible unity organization. We are 
encouraged, although it will take time to achieve re- 
sults. 

Thus, the problems facing AIEE parallel similar 
problems facing many other organizations in this day 
of realignments and fermenting interests and are of a 
kind with problems facing society at this time in widely 
diverse contexts. 

We must view these problems objectively, looking 
for dynamic solutions which project out and beyond 
our past and present fine attainments. 

Let us expand our view of the Institute’s potentiali- 
ties to include the requirements of the very consider- 
able number of young engineers who will join us yeat 
by year during this Fourth Quarter until by 1984 they 
may constitute the working core of our membership. 

Let us press forward with vigor to adopt new meth- 
ods and facilities to serve better the membership’s es- 
sential needs insofar as its expression of interest justifies 
the costs involved. 

And at the same time may we have courage to adapt 
or to discard, if necessary, those facilities which have 
served well but which must be brought into tune with 
any determined realignment of our program. 

Thus, we proceed with confident expectancy into the 
early years of this Fourth Quarter with the hope that 
each of its years may mark its score ol progress and 
dynamic achievement, 





Indoor Motor 


Foote—Beginning Our Fourth 


Quarter -Centu ry 


Runs Outdoors 


Insulation advances have enabled engineers at West- 
inghouse’s East Pittsburgh, Pa., plant to operate suc- 
cessfully a standard indoor-type motor out of doors. The 
motor, a drip-proof 500-hp 2,300-volt induction motor 
equipped with Thermalastic (registered trademark) in- 
sulation, has operated successfully for 21/ 


years through 
two complete winters. It has been exposed to a typical 
northeastern climate, including snow, sleet, rain, dust, 
and heat. 

Periodic maintenance tests—including dielectric ab- 
sorption studies at various voltages and a d-c overpo- 
tential test at the 6-kv level—have revealed no indica- 
tion of any pending difhculty. Westinghouse plans to 
continue to operate the motor for an indefinite time. 


ELECTRICAL ENGINEERING 





Detector Car History and New Developments 


H. W. KEEVIL 


HE HISTORY of rail detector cars began about 

1926 when the railroads were faced with a very 
serious safety problem. This problem was the develop- 
ment of a new type of defect that was causing many 
rails to break. 

This failure was called a “transverse fissure” because 
it always developed in a transverse plane with respect 
to the length of the rail. 

These defects were of such a serious nature that the 
Association of American Railroads (AAR) investigated 
all methods of testing to determine a way to detect 
them before they caused rail failures. One of the sug- 
gested methods of test was to pass a direct current, of 
several thousand amperes, through the rail and by 
means of small fixed contacts to pick off an JR drop. 
As long as these fixed contacts were on good rail, the 
IR drop remained constant; but if they bridged over a 
fissure, the 7R drop would suddenly rise. 

This method was checked in the laboratory and 
proved successful. The equipment was then mounted 
on a test car for progressively testing the track. On the 
car the method failed because it was difficult to get 
and maintain perfect pickup contact on the rail. 

An inductive pickup, balanced against main current 
variations, was substituted for the contact pickup. This 
system was successful; therefore, a number of cars were 
built and used on the railroads. 

In the meantime, the AAR developed the “residual 
magnetic’ method of testing. This method eliminated 
the use of costly generator equipment which was re- 
quired to produce the heavy rail currents. This reduced 
both the initial cost of the cars and the operating costs. 
A number of these cars were built for individual rail- 
roads. 

The use of these various detector cars brought the 
rail failure problem under control. 

The AAR, working with the rail manufacturers, 
determined the cause of the transverse fissure to be a 
shatter crack formed in the steel while cooling. The 
steel mills developed new cooling processes to elimi- 
nate the formation of these shatter cracks. This process 
has been most successful; thus eliminating the cause 
of transverse fissures. 

This new rail did not reduce the need for regular 
testing because it will be many years before all of the 
older rail will be removed from track and there are 
other types of defects in both old and new rail that 
should be detected and removed before they cause rail 
failures. 

The problem of testing the rails within the joint 
area has come up in the last few years. The electro- 
inductive method is poor in this area because the heavy 
rail current leaves the rail and travels through the joint 
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bars. The residual magnetic method is more successful 
since it can detect defects in the head of the rail to 
within 3 inches of the end of each rail. 

An ultrasonic method of detection has been in the 
process of development for several years. This method, 
at the present time, can detect horizontal and diagonal 
cracks that develop from the bolt holes in the joints. 
Work is being done to develop ultrasonic means for 
the detection of all types of defects regardless of where 
they are located in the rail. When this goal is achieved, 
the ultrasonic method may supersede the present meth- 
ods of testing. 

The German Federal Railway has developed and is 
using an ultrasonic detector car for the detection of all 


Fig. 1. Transverse fissure. 


types of defects. This car can operate at a high rate 
of speed due to the photographic recording that it 
uses. There are several drawbacks to this type of re- 
cording such as the time delay of several days for proc- 
essing and analyzing the tape before it is known 
whether there are any defects present. The need of 
locating a defective rail purely from identification 
marks that were put on the tape during the test requires 
very accurate tie-in points on both track and tape. 

There are so many groups now working on this 
development that it should not be long before some 
major improvements are made in both test equipment 
and testing techniques. 
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Russian Power Development 


and Some Implications for the United States 


C, E. EBLE 


An over-all picture of Soviet power development 
is presented by the author, who recently took 
part in a tour of power installations in the Soviet 
Union. The rapid development of Soviet en- 
gineering talent has been basic to their progress, 
and the continued development of American en- 
gineering talent is equally basic to our own 
progress, 


IS IMPOSSIBLE to talk about engineering these 

days without taking into account the valuable contri- 

butions the profession has made to the industrial, 
technical, and scientific progress of our country. And 
significantly, these advancements have been far more 
than laboratory curios. Thanks to our ability to grasp 
and apply new ideas, we have developed the highest 
standard of living of any nation and established our 
pre-eminence as a world power. 

Fundamental to our accomplishments is the free 
enterprise system. The tremendous gains we have 
achieved for the benefit of our people under this sys- 
tem testify to its validity and superiority over any other 
devised in the history of mankind. 


SOVIET ADVANCES 


IN A COUNTRY halfway around the world, however, 
some startling industrial and technical advances have 
been made under a system which is totally controlled 
and directed by the state. I refer, of course, to the Soviet 
Union, where essentially all industry is owned and 
operated by the state, and where the idea of any indi- 
vidual or corporate enterprise is unthinkable. 

Last summer, I had the interesting experience of vis- 
iting the Soviet Union with a group of electric power 
people from this country and seeing first hand their 
progress in the electric power field—a field that is basic 
to all industry. Our trip, the second of this nature, was 
arranged by the U. S. State Department as part of the 
technical and cultural exchange program that has been 
established between the USSR and the United States. 
The idea of these exchanges seems to be that if groups 
of people from one country visit the other, the resulting 
contacts will lead to better understanding. I believe 
these exchanges are serving this purpose. 

I would like to report on some of the things we saw 
on our trip, the impressions we gained, and certain of 
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the implications I feel their power development holds 
for us. Please remember that I do not claim membership 
in the swelling ranks of the group in this country pro- 
fessing to be experts on the Soviet Union by virtue of 
a quick visit to that enigmatic nation. It would cer- 
tainly take a lot more than an 11,000-mile 2-week tour 
of power installations in Siberia to be considered any 
kind of an expert. However, I do feel our group got an 
objective view of the status of electric power develop- 
ment in the Soviet Union and it is this picture I hope 
to present at this time. 

Our host last summer was the Ministry of Construc- 
tion of Power Stations. Throughout our visit, we found 
the Russians we met to be friendly, courteous, and hos- 
pitable. They appeared to be highly competent and 
firmly dedicated. They did not try to hide anything 
from us and we were not limited to any section of town 
or to any part of an area we visited. They appeared 
genuinely eager and sincere in their efforts to give us 
information about the Soviet electric power industry. 
We gained the strong impression that they were anx- 
ious to obtain similar information about our powet 
systems and manufacturing facilities. 

In our tour, we visited a number of the major hydro- 
electric, thermal, and atomic installations in Siberia. 
During the previous year, a group similar to ours toured 
installations in the European section of the Soviet 
Union. 

It has been said that the Soviet Union is a land of 
paradoxes. I would certainly agree. Our group would 
fly for hours in a modern Russian turbojet plane and 
then land on an airfield without paved runways. We 
would then get into a well-made Russian automobile 
and ride miles over unbelievably rough roads to the 
nearest town. 

One of the most difficult concepts for the first-time 
visitor to the Soviet Union to comprehend is the huge 
size of the country. It comprises almost one sixth of 
the land mass of the world, and its nearly 9 million 
square miles make it three times as large as the conti- 
nental United States. One leg of our tour, for example, 
was from Moscow-~already several hundred miles inside 
the Soviet Union—to Irkutsk, which is just about half- 
way across the country. This was a 3,300-mile flight, 
considerably farther than the distance from New York 
to Los Angeles. 

The vast size of the country alone complicates the job 
of supplying power, and it is not surprising that many 
tremendous areas in the Soviet Union do not have elec- 
tric service. The power problems created by geography 
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have also had their effect on the location of cities and 
industry. Many large hydro sites, for example, are far 
from historic Soviet population centers. To take advan- 
tage of these power resources and at the same time 
achieve greater decentralization of industry, the Rus- 
sians have built entire cities around heavy industry in 
certain parts of Siberia. The town of Novosibirsk, 
which in the 1920's was little more than a whistle stop 
on the Trans-Siberian Railroad, now boasts a million 
people and is a great industrial center. 

In talking about Soviet power development, | would 
like to give an over-all picture of the situation, some 
brief comments on the status of generation and trans- 
mission, and some facts on how the power is being 
used there. 


CAPACITY 

IN TERMS OF TOTAL CAPACITY, the Soviet power indus- 
try ranked second in the world at the end of 1958 with 
a reported 53 million kw. This compares with 160 mil- 
lion kw of capacity in the United States at the same 
time. The USSR’s position in world power supply is 
not surprising, in view of its great size, its enormous 
natural resources, and its vigorous determination to 
carry out industrialization of the country as rapidly as 
possible. 

The latest Soviet Seven Year Plan calls for installation 
of some 60 million kw of capacity between 1959 and 
1965, bringing the total then to about 113 million kw. 
According to reliable forecasts, the United States will 


have 250 million kw by 1965. Thus, the gap between 


United States and Soviet power capacities which was 
107 million kw in 1958 will have increased to about 
137 million by 1965. 

In 1958, 80% of their power was produced by thermal 
stations and 20% by hydro—about the same ratio as in 
our country. Their new Seven Year Plan, however, 
places decreased emphasis on hydro and more on ther- 
mal despite the fact that they have tremendous amounts 
of undeveloped hydro capacity. During this period, 
about 85% of new capacity will be thermal. 

In a 1958 address, Premier Khrushchev announced 
this shift and gave as reasons the fact that hydroelectric 
plants are more expensive and take longer to build. 
The Russians have apparently come to the same con- 
clusions reached in this country many years ago; namely, 
that only under favorable conditions is hydro power 
more economic than thermal power. 

In terms of hydro resources, the USSR has over three 
times as much potential capacity as the United States. 
Four fifths of it, however, is in Siberia. Certain of their 
hydro sites are beyond anything we have here. For 
example, we visited the Bratsk hydro plant, now under 
construction in Siberia, which will have a capacity of 
4.5 million kw. The largest developed hydro site in the 
United States—Grand Coulee—has less than halt that 
capacity. This, however, is primarily a function of 
geography, not of technical skills. The Russians appear 
to be able dam builders and have developed a number 
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of interesting construction techniques. However, | do 
not believe we saw anything that would indicate that 
Russian hydro technology is more advanced than ours. 

In the steam generation of power, the Soviet Union 
appears to lag well behind the United States. In 1957, 
they had only three units of 150,000-kw size in opera- 
tion. The first units of this size installed in the United 
States went into operation in the late 1920's. We now 
have a number of units in operation with capacities 
greater than 300,000 kw And United States manufac- 
turers are now building several units between 400,000 
and 600,000 kw in size. When it comes to units of this 
size, the Russians are barely in the design stage. 

Like us, the Soviets are using steam with high initial 
pressures and temperatures to make their plants more 
economical. However, the temperatures and pressures 
used in practically all of their modern units are well 
below those used in modern units in this country. The 
Soviet plants cannot help but suffer relatively in efh- 
ciency. For some of the large units being designed, the 
Russians are planning to use supercritical-pressure 
steam. The pressures and temperatures to be used in 
these units will fall in the same general range as those 
of the supercritical-pressure units now operating in this 
country. We learned that in the larger, more efficient 
plants in the Soviet Union, between 2 and 2.5 persons 
per 1,000 kw of capacity are required to operate the 
plant. Here it takes between 0.2 and 0.5 persons—about 
one tenth of the Soviet personnel requirements. 


NUCLEAR POWER 


THE ATOMIC POWER program in the Soviet Union is 
still in the research and development stage, just as it is 
in this country. Experimental work with various types 
of reactors is being carried on in an attempt to develop 
methods of producing electricity from atomic energy as 
economically as from conventional fuels. As we do, 
the Russians expect the cost of producing power from 
atomic fuels to be higher than from conventional fuels 
in the early atomic plants. Accordingly, they do not plan 
any large-scale development of atomic power until it 
becomes economical. They now have a 5,000-kw and a 
100,000-kw plant in operation. They have three under 
construction, two of which we visited. By comparison, 
we have three plants in operation, 14 scheduled for com- 
pletion between now and the end of 1963, and several 
more planned. The Russians share our belief that ulti- 
mately a way will be found to generate power econom- 
ically from nuclear fuels. 


HIGH-VOLTAGE TRANSMISSION 


FROM A TECHNICAL STANDPOINT, some of the most in- 
teresting work going on in the Soviet Union today is in 
the field of high-voltage transmission. The developments 
in this field would seem to have been demanded by the 
Soviet Union’s historic emphasis on the development of 
hydro. With hydro sites located far from the chief in- 
dustrial centers in European Russia, long-distance high- 
voltage transmission became a necessity. 
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In 1958, some 2,600 miles of lines were operating at 
400,000 volts and the construction of an 800,000-volt di 
rect-current line from the Stalingrad hydro station to 
the Don Basin—some 300 miles—is expected to be com- 
pleted in 1962. Some of the 400,000-volt lines are sched- 
uled to be converted to 500,000 volts in the near future. 

Russian historic preoccupation with hydro has led to 
some strange situations. For example, over a million kw 
of Moscow's power supply comes from the new Kuiby 
shev dam, 600 miles away. This is like generating elec 
tricity in South Carolina to supply New York. However, 
the Russians have not been influenced in their economic 
thinking by such significant factors as charges of interest 
on funds invested in plant. This has led to their under 
taking certain projects which, in our terms, would be 
woelully uneconomic 
In the United States, the highest-voltage transmission 
$45,000 The next 
higher step will probably be 460,000 or 500,000. volts. 
under 
750,000-volt 


lines now in operation are volts. 


Lests are way in this country on 500,000 and 
lines 

At the end of 1957, the total length of transmission 
lines in the USSR of 35,000 volts o1 


be 62,000 miles 


more was said to 
then had 240,000 miles 
With the Soviet Union three times 


In contrast, we 
of such transmission 
as large in area as the United States, the magnitude of 


their electrification job ahead becomes apparent. 


ELECTRICAL CONSUMPTION 


IN THE USE OF ELECTRICITY, the United States and the 
Soviet Union are at perhaps the widest variance. Our 
country is just about completely electrified. We have an 
abundance of power. The uses of electricity here are 
determined by our people in accordance with their 
needs. And our people have the purchasing power not 
only to buy electricity but also to supply their homes, 
farms, and shops with all kinds of electric appliances. 
The end result of this is that we have a very large 
home, farm, and commercial use in addition to ow 
heavy industrial consumption. 

Ihe Soviet Union, on the other hand, has been and 
is today a relatively undeveloped nation. Vast areas to- 
day do not have electric service. As a totalitarian state 
the 


em- 


with a vigorous determination to industrialize, 
Soviet Union for many years has placed primary 
phasis on the development of heavy industry at 


the 
expense of other aspects of the economy. This is evi- 


dent from the fact that 80%, of Soviet power goes for 
industry, and a mere 20% for residential, farm, and all 
other uses. Average home use is 400 kwhr per year, as 
against our 3,400. 

While the Soviet planners can readily bring about 
increases in industrial use of electricity through plant 
expansion, they cannot do the same for home consump- 
tion. The use of electricity in the home depends in 
large measure on the purchasing power of the people— 
the purchasing power to buy appliances as well as elec- 
tricity. In the Soviet Union, it also depends on the will- 
ingness of the state to devote a greater part of its 
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productive capacity to making such consumer goods. 
Increased home use will come about only with an in- 
creased standard of living, and this is something that 
cannot be accomplished overnight. Although we were 
told of Soviet plans to continue to emphasize heavy in- 
dustry, we heard of no plans to promote the increased 
use of electricity for commercial establishments, for 
the home, or for the farm. 

Looking back over our trip, I think we can be com- 
forted by the substantial qualitative and quantitative 
lead we hold in this vital industrial area. On the other 
hand, I saw nothing that would encourage complacency 
on our part. 

When you consider that the pre-World War II Rus- 
sian economy was, according to the economists, about 
10 years behind our own at that time, there is no ques- 
tion but that the Soviet Union has made astonishing 
progress in power development in the last few years. 
Incredible difficulties in this field are being overcome: 
vast distances, huge undeveloped areas, an almost com- 
plete lack of mass technological training, plus, of course, 
the terrible devastation wreaked upon the nation by 
World War II. Their progress is continuing at an ad- 
mirable rate and, in all probability, their industrial 
plant will continue to develop as their supporting base 
of electric power supply grows. 

I would like to inject a thought here on this matter 
of whether we are ahead of the Russians in this field o1 
that. To be sure, we are concerned with maintaining 
our over-all industrial leadership. We have done this in 
competition with nations throughout the world for 
years. In terms of electric power supply, however, 1 
think the important leadership we must maintain is 
technological. If we continue to supply all the elec- 
tricity we need by the most efficient and economic means, 
this will work to the competitive advantage of American 
industry in world markets in the future, just as it has 
in the past. 

It is in the area of technology that I see the greatest 
challenge to our power industry from the Soviet Union 
in the decades ahead. One of the things that impressed 
me greatly everywhere we went in the Soviet Union was 
the dedication, enthusiasm, and competence displayed 
by the people handling the engineering, operation, and 
construction at the various establishments we visited. 
And the mere size, complexity, and number of the proj- 
ects we saw indicated the wealth of engineering and 
technical talent that has been brought to bear on this 
basic phase of their industrial activity. 


ENGINEERING MANPOWER 


Wuere did all this talent spring from? Before World 
War II, engineering and technical talent of any descrip- 
tion in the Soviet Union was a rare commodity. But in 
20 short years, literally a generation of competent, en- 
thusiastic young engineers seems to have been produced. 
And a great number of these engineers have obviously 
been placed in the electric power field. Of course, in a 
totalitarian state, you can make some things happen 
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whether the people involved like it or not. You can 
crank out thousands of engineers, artists, or butterfly 
collectors if you wish. Interestingly enough, they have 
employed incentives which make it so desirable to be an 
engineer that there are thousands more candidates than 
could possibly be used. They have glamorized the pro- 
fession. They pay high rates for engineering talent in 
terms of money and preferential treatment. They com- 
pletely finance the education and training of those 
young people qualified and selected for engineering 
careers. As a result of all this, the engineer has a definite 
high status in Soviet society with benefits far beyond 
those of the bulk of Russian people. They are obvi- 
ously building for both the present and the future by 
creating a vast pool of engineering talent. 

Our ability to meet the Soviet challenges in the elec- 
tric power field, as in other fields, hinges importantly 
on our continuing success in developing new engineer- 
ing talent. In a free society, we cannot direct people into 
the engineering field. Similarly, when people enter this 
field, we cannot direct that they become chemical, or 
electrical, or civil, or mechanical engineers. Nor can 
we direct that they go into this industry or that indus- 
try. In our competition with a totalitarian state, this 
might seem a big handicap, particularly in view of the 
relatively pat solution the Soviet Union has to this 
problem. In my mind, however, this is not a handicap, 
but the source of our strength. We have grown to great- 
ness because our system is based on freedom of the in- 
dividual, and this freedom has served to bring out 
man’s finest efforts. It is gratifying to note the increasing 
attention being given by industry, by professional 
groups, by educational institutions, and by others to 
the pressing problem of attracting and developing talent 
in the engineering field. 

In the electric power field, the problem of attracting 
a reasonable share of the highly competent young engi- 
neers has been increasing. Unless it is solved, where 
can we expect to find the kind of engineering leadership 
that will maintain technical pre- 
eminence in this field? And I should add that the solu- 
tion of this problem is of concern not only to the 


enable us to our 


interests of our industry, but to the national interest 
as well. 

To be sure, the so-called glamour industries—elec- 
tronics, rocketry, and the like—will rightly continue to 
appeal to many of our brightest engineering graduates. 
But our industry is confronting technical challenges 
today that are no less formidable than those of the glam- 
our industries. | have heard some badly informed 
opinions to the effect that the power industry has 
solved all its technical problems and it is just a matter 
of doing the same thing over and over again to keep up 
with growth. The challenges ahead for our industry 
in nuclear energy, higher-voltage transmission, direct 
conversion of heat into electricity, thermonuclear 
power, and solar energy call for technical competence 
of the highest order. Clearly, our industry has not done 
the job of selling itself well enough to engineering stu- 


dents. It is a job we must do better in the future. It is 
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also one in which engineering societies, who have a vital 
concern in the nation’s engineering manpower situation, 
can make important contributions. 


CONCLUSION 


As I EXAMINE the over-all picture of Soviet power 
development, there is no doubt in my mind that 
the Russians are competent, enthusiastic, and purpose- 


ful. They are intent on surpassing us in industrial 
capability, and electric power is fundamental to this 
capability. However, I am firmly convinced of the in- 
herent strength of our free enterprise system, and I do 
not think the Soviet Union will overtake us at all unless 
there is a radical change in our respective systems. If 
that nation adopted the incentives and rewards of free 
enterprise and we abandoned them, then this might 
come about. But make no mistake about this. The com- 
petition between the United States and the USSR in the 
years ahead will be rigorous, and the worst mistake we 
could make would be to underestimate Soviet capa- 
bilities. 





This giant steel forging being machined at the 
United States Steel Corporation’s Homestead Works 
will soon help man peer farther into outer space than 
he ever has before. The 27-ton ring stands almost 6 feet 
high and measures 10 feet across on the inside. Despite 
its size, it must be finished with jewel-like precision, 
inasmuch as it will be the inner spherical seat of the 
main bearing on which the world’s largest radio tele- 
scope will revolve. The $79 million telescope is now 
being built for the U. S. Navy near Sugar Grove, W. 
Va. When fabrication and construction are completed, 
the unit will allow Navy scientists to “see” and “hear” 
objects in space up to 38 billion light-years away. 
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Tunnel Diode Operation 
and Application 


J. A. LESK 
MEMBER AIEE 


The tunnel diode offers significant physical and 

electrical advantages over conventional semi- 

conductor devices. Its impact on future transistor 

technology is evaluated in the light of these 
advantages. 


with an electrode connected to each region, and is 


tunnel diode'?* consists of a p-n junction, 

similar in construction to other semiconductor di- 
odes used for such various purposes as rectification, mix- 
ing, switching, parametric amplification, and voltage 
reference. In each of the latter cases, the diode character- 
istics are optimized for a particular use by controlling 
the p-n junction geometry as well as the physical parame- 
ters of the semiconductor material that is used. The tun- 
nel diode, designated P;,N, requires two characteristics 
of its p-n junction: that it be narrow (i.e. the chemical 
transition from n-type to p-type regions must be 
abrupt), of the order of 100 Angstrom units in thickness, 
and that both regions be degenerate (i.e contain very 
large impurity concentrations, of the order of 10! per 


cubic centimeter). 


OPERATION AND PROPERTIES 

THE LOW-FREQUENCY CHARACTERISTIC of a typical ger- 
manium tunnel diode is shown in Fig. la for a forward 
bias (p-type region positive) and a negative bias. It dif- 
fers from that of any other type of p-n junction diode 
in that a “spike” of current exists in the very-low-voltage 
region, giving rise to a negative resistance. The current 
scale may be changed, for example, by varying the p-n 
junction area. Tunnel diodes have been made with 
peak currents from 10 microamperes to 10 amperes. 
However, for a given semiconductor material, the volt- 
age scale must remain, to a large extent, fixed. Hence, 
the tunnel diode is a low-voltage device, the power range 
of which can be extended only by increasing its current. 

In order to establish a bias point in the negative re- 
sistance region, which is required in order to trace out 
the curve of Fig. la, the series load resistor must be less 
than the absolute value of the negative resistance. If the 
load resistor is too large, switching will occur and the 
negative conductance region of the J-V curve will not 
be seen. If the load resistor is smaller than the negative 
resistance, but the circuit inductance in series with the 
tunnel diode is not negligible, the device may oscillate 
at a frequency so high that the oscilloscope cannot follow 
it. This results in a scope trace like that shown in 
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Fig. Ib, the distortion in the negative conductance re- 
gion indicating the presence of oscillation. 

The high-current density at low voltages, both for- 
ward and reverse, (Fig. la), is carried by electrons that 
travel across the p-n barrier by quantum mechanical 
tunneling. This effect is important in the realm of 
atomic physics, but it is nowhere so simply applied or 
measured as in the case of the tunnel diode. Quantum 
mechanical tunneling may here be visualized simply as 
the appearance of electrons on the opposite side of a 
p-n junction from the side where they originated, and at 
the same energy level, just as though they had tunneled 
through a barrier that they could not have surmounted. 
A simple band picture for the tunnel diode under vari- 
ous bias conditions is shown in Fig. 2. Only the degen- 
erate valence band on the p-type side and conduction 
band on the n-type side are illustrated. Fig. 2a is the 
equilibrium case. On each side of the junction are drawn 
two curves. The cross-hatched one is the density of states 
occupied by electrons, the clear one is the density of un- 
occupied states. Their sum is the total density of states, 
shown as a dashed line. For quantum mechanical tunnel- 
ing of electrons across the barrier to occur, there must 
be empty states at the same energy on the other side of 
the barrier into which they can go. Hence the need for 
degeneracy of both n-type and p-type regions. The junc- 
tion must be thin so that the tunneling probability will 
be high. 

The relative currents for different biases can be quali- 
tatively seen by inspection of Fig. 2. Where there is a 
condition under which a large density of filled states is 
at the same general energy as a large density of empty 
states, the tunneling from filled to empty states will be 
large. For zero bias there must be zero current (Fig. 2a); 
so tunneling currents in both directions are equal. For 
a reverse bias (Fig. 2b) it can be seen that a very large . 
electron current will flow to the right, a very small one 
to the left. Fig. 2c shows the band scheme for a slight 
forward bias and illustrates how the electron current 
from right to left is much larger than that flowing in the 
opposite direction. For a somewhat larger forward bias 
(Fig. 2d), currents in both directions are reduced, but 
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the electron flow from n-type to p-type is still the larger. 
In Fig. 2e, the forward bias is equal to the sum of the 
degeneracies, the bands are “uncrossed,” and no tunnel 
current can flow. Theoretically, using idealized models, 
the tunnel current should drop to zero at this point. 
Actually, it falls only to some intermediate level which 
is called, for lack of better understanding, the “excess 
current.” As the voltage is increased still further, the 
injection current that is normally associated with all 
forward biased p-n junction diodes becomes dominat- 
ing, increasing in a somewhat exponential manner with 
voltage (Fig. 2f). The tunnel, excess, and injection cur- 
rent regions in a tunnel diode characteristic are sketched 
schematically in Fig. la. 

If the impurity concentration on one (or both) sides 
of the p-n junction is lowered, then one reaches a point 
where a negative resistance does not occur. Instead, the 
forward characteristic looks like that of a normal diode, 
with the exception that excess current often exists. For 
a reverse bias, however, appreciable tunneling can occur 
(if the junction is sufficiently narrow). The resulting 
device is a “backward diode,” since more current flows 
at a given “reverse’”’ bias than at the same “forward” 
bias. Charactertistics of a backward diode are shown in 
Fig. 3. Since tunnel current does not produce injection 
modulation of resistivity, a current exists at which “for- 
ward” and “reverse” voltages are equal. At still higher 
currents, rectification is in the direction normal to a p-n 
junction rectifier. 

Since its characteristic is everywhere so conductive, 
and since its structure contains at all places such large 
impurity concentrations, the tunnel diode is notably less 
sensitive to surface effects than other semiconductor de- 
vices. This results in a device so stable that operation in 
an unencapsulated state is possible even under rather 
How- 
ever, if the shunting conductance becomes so large as to 


severe moisture and contamination conditions. 


be comparable to the diode negative conductance, the 
apparent characteristic becomes distorted. The tunnel- 
ing ot electrons across a p-n barrier does not depend 


upon minority carrier lifetime in the semiconductor 
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Table I. Properties of Tunnel Diodes Made 
from Various Semiconductor Materials 


Tunnel Diode Characteristics 





Semiconductor eit a 
Material Ip/lv Vs ae 
at 30€ my p A (| RiCj 
Ce outecaciiwes ae _ 300 5x10° 
ee ae Sauecis ee 400 5x10* 
ae ee Pb vata’ 200 25 2x10"! 
GIR tc cnse sxc Buccs. SE a ae. 10" 
__GaAs sii occas 10R. SM ciac 
* at —200 C. 


** Undetermined, but possibly as high as 600 C 





material. For this reason the tunnel diode is much more 
tolerant to nuclear radiation than other p-n junction 
devices. Germanium units have survived 104 n.v.t. (neu- 
trons per square centimeter) neutron dosage with very 
little or no change in characteristics, and it is expected 
that much higher doses will be tolerated before ap- 
preciable changes occur. Also, because the tunnel diode 
characteristic is so highly conductive and because low 
lifetime material can be (and generally is) used, ionizing 
radiation such as light has very little effect. 

The Fermi level is within the conduction band in de- 
generate n-type semiconductors, within the valence band 
in degenerate p-type semiconductors. (cf. Fig. 2). Hence, 
the “overlapping” band structure of a tunnel p-n junc. 
tion should persist even down to absolute zero. This per- 
mits tunnel diodes to work in the liquid helium temper- 
ature range. Also, tunneling continues at high tem- 
peratures, so that the negative resistance region persists 
until a point is reached at which the forward injection 
current becomes appreciable at low voltages, and ef- 
fectively adds a positive shunt conductance equal to the 
negative conductance. Temperature characteristics for a 
germanium device are shown in Fig. 4. A silicon tunnel 
diode maintains its negative resistance up to a tempera- 
ture in excess of 400 C. An interesting change in the 
characteristics of tunnel diodes, especially those made of 
silicon, occurs near the origin at very low temperatures.* 
It has been interpreted as being due to the effects of 
phonons on the tunneling process (Fig. 5). 

Tunnel diodes have been made from a number of 
semiconductor materials.*:* Table I lists five of them, to- 
gether with some of the device properties that have been 
obtained. T,,4, is the temperature at which the negative 
resistance disappears. 


Fig. 1a (left). Static 
characteristic of oa 
diode show- 
ing the three regions. 
Fig. 1b (right). Ap- 
parent static charac- 


tunnel 


teristic of a tunnel 
diode 
presence of oscilla- 
There are 0.2 
ma (milliampere) per 


showing the 
tion. 
division vertically, 
0.1 volt per division 


horizontally. Germa- 
nium unit. 
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Fig. 2. Band picture of the tunnel diode as a function of bias. 
Only the p-type valance band and the n-type conduction band are 
shown. Densities of filled states are plotted cross-hatched, densi- 
ties of empty states are plotted clear. Total densities of states 


The noise generated by a tunnel diode™*.® has been 
shown, for germanium devices in the negative resistance 
region, to be close to the full shot noise associated with 
the current that is flowing. Sometimes noise in addition 
to shot noise is present in the valley region. At voltages 
less than the peak, the shot noise is that associated with 
the sum of the separate tunnel currents and hence does 
not drop to zero at zero current. 


ne 
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are given by the dashed curves. (a) Zero bias; (b) Reverse 
bias; (c) Forward bias, V less than V,; (d) Forward bias, V 
slightly greater than V,; le) Forward bias, V somewhat less than 
V.; (f) Forward bias, V somewhat greater than V>. 


A P,N (tunnel) junction may be made together with 
other normal p-n junctions in a complex device, the 
properties of the tunnel junction being used to control 
certain of the characteristics of the over-all device!®. For 
example, a germanium P,NP transistor has the property 
of common-emitter current gain vs. current (Fig. 6). 
This is because the injection efficiency is nearly zero in 
the tunnel region, small in the excess current region, 
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and increasing in the injection region. The high im- 
pedance of the collector junction in series with the 
P,N emitter forces the emitter voltage to jump at peak 
and valley points, changing its character each time. This 
effect may be utilized in a germanium P;NPN switch to 
produce characteristics that are more stable with tem- 
perature (Fig. 7). 





NEGATIVE RESISTANCE CHARACTERISTICS mae %e sofas a 

A GREAT VARIETY of electronic devices and circuits ex- 
hibit negative resistance characteristics; i.e., regenera- 
tive properties at zero trequency. It has long been 
known that such negative resistance characteristics may 
have one of two forms (Fig. 8). '! 1" The N-type nega- 
tive resistance, which is referred to as open-circuit stable 
(or short-circuit unstable, or current controlled) is char- 





acterized by zero-resistance turning points; the S-type 


P . . . . ° 75°C ' - 
negative resistance, which is referred to as short-circuit aise Ta wt SS 


stable (or open-circuit unstable, or voltage controlled) » 
is tl lual of tl N-t f 13 harart eee 1 | ‘ Fig. 4. Germanium tunnel diode temperature characteristics. There are 2 
sds duiatntealnaiitte 1,4 ag eee som iietanile i> ak ma per division vertically; 0.1 volt per division horizontally. In (a), only 


conductance turning points. The thyratron and dyna- the forward trace is shown, and the origin is shifted. 
tron are vacuum-tube examples of devices which exhibit 
respectively N- and S-type negative resistance character- 
istics. Some 3-terminal devices may exhibit both an N- 
or an S-type characteristic, depending upon which two 
terminals are selected as the driving port. For example, 
the complementary transistor cascade in Fig. 8, which gig 5, Low-voltage 
is the circuit equivalent of a hook-collector transistor, characteristic of | sili- 
shows an N-type characteristic when viewed from one 0" tunnel diode in 


set of terminals (series-feedback configuration) but ex- 4vid_ helium. Waae 


po aad . are 0.05 ma per di- 
hibits an S-type characteristic when viewed from a sec-  ).50, vertinallés dill 
ond set of terminals (parallel-feedback configuration). 9,05 volt per division 
Two-terminal regenerative devices, such as the p-n-p-n __ horizontally. 

diode or the tunnel diode, exhibit either an N- or S-type 

negative resistance depending upon the internal regen- 

erative mechanism. 





All practical devices are band limited by internal 
carrier dispersion efiects associated with charge storage 





properties. The simplest lumped-parameter first-order 10 
approximations of such energy sturage or dispersion ef- 
fects may be represented by a series or parallel combina- 
tion of a resistor and capacitor or by a series or parallel 





os 4 
combination of a resistor and inductor. It can be shown 
that all N-type negative resistance devices or circuits 
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Fig. 6. Common emitter current gain vs. emitter current for a 





germanium PrNP transistor. 
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Fig. 7. Germanium PrNPN switch characteristics, with tunnel emitter 
characteristic at left. There are 10 ma per division vertically; 10 volts 


may be characterized over a small portion of the nega- 
tive resistance region, to a first approximation, by a 
series combination of a negative resistance and positive 
inductance; similarly, S-type devices may be approxi- 
mated by a parallel combination of a negative resistor 
and positive capacitor.'*:'% These equivalent circuits 
determine how the device may be used in such applica- 
tions as relaxation oscillators and tuned amplifiers and 
in addition determine the frequency limitations associ- 
ated with the regenerative properties of the device. 
Since the tunnel diode exhibits an S-type negative 
resistance, it may be represented “intrinsically” by an 
equivalent circuit which consists of a negative resist- 
ance in parallel with a capacitor (Fig. 9a). However, 


“parasitic” effects due to semiconductor body resistance 
and connecting leads are also significant in determining 
the higher frequency response characteristics; hence, an 
equivalent resistor in series with an inductance must 
be added to the equivalent circuit for completeness 

It should be remembered that the voltage-current 


characteristic of the tunnel diode is nonlinear and, 
hence, the small-signal equivalent circuit (Fig. 9a) is 
valid only for a limited portion of the negative resist- 
ance characteristic. Neverthelesss, the linearized equiva- 
lent circuit is useful in obtaining first-order approxima- 
tions in a fairly wide range of circuit applications. 

The impedance characteristic derived from the small- 
signal equivalent circuit of the tunnel diode is illus- 
trated in Fig. 9b). Of particular interest in the imped- 
ance diagram is the frequency at which the negative 
real part goes through zero, @,z, (the “resistance cutoff 
frequency”) and the frequency at which the reactance 
changes from a negative to a positive value, w, (the 
“self-resonant frequency”). Since the tunnel diode ceases 
to be regenerative at frequencies in excess of wz, the 
latter determines the maximum frequency of oscillation. 
The frequency at which the reactance goes through 
zero (w,) determines the maximum frequency at which 
the tunnel diode may be resonated by a simple in- 
ductor connected across its terminals and hence deter- 


mines the maximum frequency of relaxation oscillation, 
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100 °C 


per division horizontally, PrNPN trace; 0.2 volt per division horizontally, 
PrN trace. Left, —70 C; center, 27 C; right, 100 C. 


if w, is less than weg. From the equivalent circuit il- 
lustrated in Fig. 9b, wg and wm, can readily be calcu- 
lated: 


os Bb en 
3 = | 
RCN R: 
1 IRZC, 
wo, = \ =} (2) 
RG: Ly 


It is apparent from equations 1 and 2 that in order 
to obtain a high-frequency tunnel diode it is necessary 
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(B) IMPEDANCE CHARACTERISTIC OF TUNNEL DIODE 


Fig.’ 9. Small-signal equivalent circuit and impedance characteristic. 


to minimize the junction capacity and negative resist- 
ance of the intrinsic device as well as the parasitic re- 
sistance and inductance associated with the connecting 
leads. 

Germanium tunnel diodes (type ZJ56) currently in 
production at the General Electric Company and pack- 
aged in miniature header assemblies have the following 
approximate equivalent-circuit parameter values: R; = 
100 ohms, C; = 10 pul (micromicrofarad), L, = 10 
muh (millimicrohenry) and ,, = 1 ohm. Thus, it is ap- 
parent that both wz and q@, are of the order of 10° 
radians per second. Considerably higher values of we 
and w, may be obtained by packaging the tunnel diode 
in a strip line configuration; for example, oscillation 
frequencies of 10 kmc (kilomegacycle) have been re- 
ported with strip-line tunnel diode assemblies". 


CIRCUIT APPLICATIONS 

SINCE THE TUNNEL DIODE is an active device, it may be 
used in communication-type applications as a gain ele- 
ment in oscillator, converter, or amplifier circuits. 

For example, Fig 10a illustrates a relaxation oscillator 
configuration where the period of oscillation is deter- 
mined principally by the discharging time constant of 
the externally connected inductance, L. Resistors R, 
and R, are used to establish the proper d-c operating 
point in order to insure an astable circuit condition; 
ie., the d-c load line must intersect the negative re- 
sistance characteristic of the tunnel diode in the nega- 
tive resistance region only. The period of oscillation for 
low frequencies (@ « w,) is then given approximately by 


t/R2) — Ty 
jue [ee | « 
Ri (E/R:) — Ip 
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where J, and J, are the valley and peak current values, 
respectively, of the tunnel diode characteristic and 
where it is assumed that R, is much larger than R,. 
The oscillation may be made essentially sinusoidal by 
resonating the external inductance with a parallel ca- 
pacitor or by reducing the inductance to a value where 
it effectively resonates with the internal capacity of the 
diode (the oscillation frequency then becomes com- 
parable, within an order of magnitude, to @,). 

A tunnel diode tuned amplifier circuit configuration 
is illustrated in Figure 10b. The inductance L is tuned 
to the internal capacity C, of the tunnel diode so that 
resonance is obtained at the desired center frequency 
of the channel. The available gain of the circuit G,,, 
which is defined as the power delivered to the load 
conductance (G,; = 1/R,) divided by the power avail- 
able from the generator, is given at the resonant fre- 
quency by 


4GqG 
id oGr (4) 
(Ge + Gr — Gi)? 


where Gg is the source conductance and G, is the mag- 
nitude of the negative conductance of the tunnel diode. 
Thus, amplification is obtained by reducing the positive 
conductance of the passive circuit components with the 
negative conductance of the tunnel diode. In order to 
prevent oscillation, the net conductance of the com- 
plete circuit must be positive. 

Fig. 10c illustrates a tunnel diode converter circuit 
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Fig. 10. Tunnel diode circuits. 
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which performs simultaneously the functions of oscil- 
lation, mixing, and amplification. 

The converter circuit exhibits two parallel reso- 
nances and the circuit is loaded so that oscillation is ob- 
tained only at the resonance corresponding to the de- 
sired local oscillator frequency. Mixing is obtained as 
a result of the strong nonlinearity of the tunnel diode 
negative resistance characteristic. Since the tunnel diode 
is biased in the negative-resistance region of operation, 
amplification can be obtained at both the r-f and 1-f 
frequencies. Oscillation at these frequencies is prevented 
by proper loading of the tuned circuit. 

A second major area of potential application of the 
tunnel diode is in digital data-processing systems. Like 
all negative-resistance devices, the tunnel diode may be 


operated in a monostable mode to supply regenerative 
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Fig. 11. Tunnel diode switching circuits. 


gain to trigger pulses or in a bistable mode to act as a 
switch. The high-speed potential and low-power dissi- 
pation of the tunnel diode, together with its other at- 
tributes, make it particularly attractive in such applica- 
tions. 

A tunnel-diode switching configuration useful for 
dynamic logical applications is illustrated in Figure Ila. 
The diode is biased in a monostable mode of operation, 
as shown in the J-V diagram. Logic is performed by ana- 
log thresholding through resistors R, and Ro». If each 
input current is sufhcient to exceed the required trigger 
current (i,), the logic provides an “or” operation; how- 
ever, if both input currents are required to trigger the 


stage, the logic provides an ‘and” operation. Inversion 


may be obtained by polarity reversal through a trans- 
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former followed by additional logic. Since the tunnel- 
diode stage is bilateral, unlilateralization must be pro- 
vided by circuit techniques, such as the use of an inter- 
mediate delay stage between input and output. In other 
respects, the interconnection of dynamic tunnel-diode 
logic stages is similar to that used in conventional dy- 
namic pulse systems!, 

If the tunnel diode is biased in a bistable mode, such 
that a stable operating point exists in both the low- and 
high-voltage regions of the J-V characteristic, the func- 
tion of “memory” is obtained. However, it is difficult to 
use a single bistable tunnel diode as a flip-flop because 
of the lack of trigger symmetry in switching between 
stable points; i.e., trigger gain may be achieved reliably 
in only one direction. If a reset clocking signal is pro- 
vided, the difficulty is overcome. Figure 11b illustrates 
a tunnel diode shift register in which each diode is op- 
erated in a bistable mode and in which a 3-phase supply 
voltage is used to effect information flow from left to 
right. Each diode is reset during the negative half-cycle 
of the supply. The logic interconnection scheme em- 
ployed is similar to that used in parametric subhar- 
monic oscillator systems." 

Fig. Ile illustrates a majority logic stage proposed by 
Goto consisting of two series-connected tunnel diodes 
connected to a symmetrical positive and negative volt- 
age source. Positive or negative outputs are obtained 
depending upon which of the diodes has been switched 
to a high-voltage state. Since each input to a logic stage 
consists of a positive or negative signal, an odd number 
of inputs must be used to obtain a definite net-positive 
or negative-trigger signal. If the net input signal is 
positive, the lower diode will be switched into a high- 
voltage stage; the sum of the two complementary sup- 
ply voltages is not sufficient to allow both tunnel diodes 
to be switched into high-voltage conditions and hence 
the upper diode will be maintained in a low-voltage 
state. Thus, the output signal will very nearly be equal 
to the positive supply voltage (operating point B in 
Fig. llc). As with the single tunnel diode stage, the 
“Goto pair’ is bilaterial and consequently a 3-phase 
clocking scheme similar to the one illustrated in Fig. 
1lb must be used to provide the proper direction for 
information flow. Although the Goto scheme requires 
the use of closely matched diodes in each pair, it does 
provide a method for operating majority-logic resistor 
nets with positive and negative input signals and, thus, 
allows greater passive component tolerances than would 
be acceptable with a single tunnel diode as well as a 
convenient means for using a simple transformer as an 
inverting element. 

The backward diode may be used in combination 
with tunnel diode logic circuits to provide nonlinear sig- 
nal paths between stages.'? In this application the back- 
ward diode performs a function analogous to ordinary 
logic diodes; however, the backward diode is better 
suited to be used with tunnel diodes because of the very 
small conducting voltage drop relative to ordinary di- 
odes when biased in the “backward” direction. Use of 
backward diodes in combination with the logic resistors 
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in the circuits shown in Fig. 11 would increase the al- 
lowable tolerances of the passive components or would 
increase the fan-in and fan-out factors permitted for a 
given set of component tolerances. 

CONCLUSIONS 

THE TUNNEL DIODE offers many physical and electrical 
advantages over conventional semiconductor devices; 
these include: potentially low cost, environmental rug- 
gedness, reliability, low power dissipation, high-fre- 
quency capability and low-noise properties. Thus, the 
tunnel diode is assured a useful and significant place in 
electronic circuit applications. 

In communications, the tunnel diode can provide 
amplification, oscillation, mixing, and detection. The 
fact that tunnel diodes can be used in the uhf and 
microwave-frequency regions makes the device competi- 
tive with parametric amplifiers. Although the noise 
figure for the tunnel diode is somewhat less favorable 
than for the most optimized parametric converter, the 
tunnel diode is considerably simpler to use. Thus, it 
may be concluded that in uhf and microwave-receiver 
front-end applications where the ultimate in low-noise 
performance is not required, the tunnel diode will find 
considerable use; competitive transistors are not yet in 
sight. In lower frequency applications, such as commer- 
cial radio, the tunnel diode faces a much more formi- 
dable competitor in the transistor. The problems asso- 
ciated with the use of bilateral negative-resistance 
devices to provide stable gain in multistage amplifier 
networks are not insignificant. Hence, although the tun- 
nel diode may find use in specialized circuits such as 
oscillators and low-level detectors, transistors may be 
expected to continue to provide the basic amplification 
functions at frequencies below uhf in ordinary com- 
mercial and military communications equipment for 
some time to come. 

In digital data-processing applications, the tunnel 
diode must be evaluated against transistors, cores, and 
parametric devices. Many of the problems which arise 
in using tunnel diodes in pulse circuits stem from two 
properties of the device: its 2-terminal nature and the 
low-voltage excursion between its “on” and “off’’ states. 
For example, the 2-terminal structure of the device re- 
quires the use of multiphase circuit techniques to pro- 
vide input-output isolation; thus, some speed capability 
is lost, particularly in sequential logic operations. Since 
the voltage excursion is low, ordinary diode gates can- 
not be used for logic and, hence, analog summing cir- 
cuits must be employed; this leads to narrower com- 
ponent tolerances than are generally used in the design 
of transistor switching circuits. 

In assessing the future role of tunnel diodes in digital 
systems, operating under normal environmental con- 
ditions, it seems fairly certain that tunnel diodes will 
play a major role in systems operating at vhf bit rates. 
Transistor circuits are expensive and inefficient as bit 
rates increase beyond 10 mc. When bit rates exceed 100 
mc, the stringent tolerance requirements of tunnel diode 
circuits may become intolerable due to reactive effects 
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and hence parametrically operated devices may have 
the practical edge. Consequently, the tunnel diode may 
be expected to fill the important frequency gap between 
10 mc and 100 mc in general computer applications. 
Equally as promising is the application of tunnel diodes 
in high-speed memories; read and write cycles of 10 mc 
have already been reported for experimental memories 
using the Goto pair (Fig. llc) as the basic storage cell 
in moderate-size memory banks.'8 

Also to be considered are the many applications 
which the unique characteristics of a new device make 
possible, but which cannot be ascertained accurately 
until long after the device has been introduced. For 
example, the tunnel diode may find use in such appli- 
cations as a switch for transistors, cryotrons, and con- 
trolled rectifiers. In addition, the use of tunnel junc- 
tions in combination with normal p-n junctions may 
make possible complex devices with novel characteris- 
tics. Finally, the use of the tunnel diode in micro- 
miniaturized electronic equipment may become increas- 
ingly important because of its inherent stability and 
low-power dissipation. 
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James F. Fairman 
1959 Edison Medalist 


History of the Medal 


A. C. MONTEITH 
FELLOW AIEE 


HE SELECTION of an Edison Medalist forces a 
| pestis of people to stop and agsess the accomplish- 
ments of those who have contributed to the progress 
of the electrical industry. This is good, because, with 
the tempo at which everyone moves today, we are in- 
clined to take much for granted. Only by periodical 
assessments do we appreciate the accomplishments of 
many, and perform the difficult task of selecting one. 

The Edison Medal was founded by an organization 
of associates and friends of Thomas A. Edison, to serve 

. as an honorable incentive to scientists, engineers, 
and artisans to maintain by their works a high standard 
of accomplishment.” The Medal is awarded annually 
by the Edison Medal Committee of the AIEE to some 
one resident of the United States of America and its 
the Canada _ for 

. meritorious achievement in Electrical Science, or 
Electrical Engineering, or the Electrical Arts.’’ This 
Medal is considered by all as the highest award of the 


Dependencies or of Dominion of 


Institute, which is emphasized by the character of the 
recipients. 

_ Mr. President, the Edison Medal Committee mem- 
bers feel that even greater stature is given to the dis- 
tinguished list of scientists, engineers, and artisans who 
have received the Edison Medal by the addition of the 
name of James F. Fairman as 1959 Medalist. 








Presentation and acceptance addresses made at the Edison Medal cere- 
monies during the AIEE Winter General Meeting, New York, N. Y., 
Jan. 31-Feb. 5, 1960. 


A. C. Monteith, chairman of the Edison Medal Committee, and past 
president of the AIEE, 1954, is vice-president, engineering, Westinghouse 
Electric Corporation, Pittsburgh, Pa. 

H. C. Forbes is chairman of the board, Consolidated Edison Company of 
New York, Inc., New York, N. Y. 
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.. . for outstanding performance in improving 
the design of large electric power systems; for 
far-sighted leadership in atomic power develop- 
ment; and for unremitting efforts to improve the 
engineering profession.” 


Career of the Medalist 


H. C. FORBES 
FELLOW AIEE 


N AN OCCASION such as this it is customary to 
QO review the career of the man we honor. In so do- 
ing, I expect many of us will reflect once again on our 
own lives and refresh our sense of dedication to and 
belief in the worthiness of our work. From the career 
of James F. Fairman comes a renewed faith in our edu- 
cational system, our profession, and the ability of every 
individual to shape his destiny rather than be cap- 
tive to It. 

Born in Big Rapids, Mich., in 1896, our Edison Med- 
alist was a loyal Wolverine and attended the University 
of Michigan at Ann Arbor. He received the bachelor of 
science degree in electrical engineering in 1918, and 3 
years later was granted the master of science degree. 
After taking the graduate student course of the West- 
inghouse Electric Company in East Pittsburgh, Pa., he 
heeded a call to return to the University of Michigan 
in 1919 where he served as instructor in electrical en- 
gineering until 1922, when he was appointed assistant 
professor. 

In 1925, Jim decided that it would be an agreeable 
change to do some engineering himself instead of teach- 
ing others how to do it, and he even went so far as to 
desert his beloved Midwest for the East Coast, where he 
joined the Brooklyn Edison Company as assistant out- 
side plant engineer. There ensued a meteoric advance- 
ment. The following year he became outside plant en- 
gineer, and before the year’s end he had been named 
assistant electrical engineer. In 1932, he received the 
title of electrical engineer. In 1937, following the 
merger of Brooklyn Edison, together with several other 
companies, into Consolidated Edison, Jim continued as 
electrical engineer of the Consolidated Edison organi- 
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zation. In 1941, he was elected an officer of Consolidated 
Edison—assistant vice-president with the assignment of 
sharing in the direction of design, inventory, purchas- 


ing, and stores. In 1945, he was elected vice-president of 


Consolidated Edison and he then assumed the direction 
of electric and gas production and operation. 

In April 1951, Consolidated Edison temporarily sur- 
rendered its claim to Jim’s services when he was ap- 
pointed deputy administrator of the Defense Electric 
Power Administration by the United States Secretary 
of the Interior. In July of that year he was named ad- 
ministrator, in which position he continued until No- 
vember 1952. 

Following his service at Washington, Jim returned 
to Consolidated Edison as vice-president in charge of 
engineering. In 1957, he was elected to the newly cre- 
ated office of senior vice-president, in which capacity he 
continues to give that company the benefit of his broad 
experience as an engineer and a competent director of 
varied assignments which usually have one thing in com- 
mon—they are so difficult that most people would prefer 
not to tackle them. 

Throughout his career, Jim has taken a keen interest 
in and has contributed much to the American Institute 
of Electrical Engineers. He was chairman of the New 
York Section, 1940-41; vice-president of the Institute, 
1944-46; director, 1946-49; and president, 1949-50 For 
good measure, he has rendered distinguished service on 
many of the Institute’s committees. 

He also has been active as a member of the National 
Society of Professional Engineers, having served as 
president of the New York State Society during the 
years 1942-44, and vice-president of the Northeastern 
area during the years 1946 and 1947. Since 1953, he has 
been a member of the New York State Board of Exam. 
iners for Professional Engineers and Land Surveyors. 

In recent years, Jim has been very active in the na- 
tional program for development of nuclear power, and 
has had general direction of the engineering of Con- 
solidated Edison’s Indian Point nuclear electric gener- 
ating station. He is a director and vice-president of 
Atomic Power Development Associates, a nonprofit or- 
ganization presently doing research and design work 
in the field of fast breeder reactors. He is chairman of 
the Technical Appraisal Task Force on Nuclear Power 
of the Edison Electric Institute, and chairman of the 
Committee on Nuclear Energy of the National Associa- 
tion of Manufacturers. Since 1956, he has been a mem- 
ber of the New York State Energy Advisory 
Committee appointed by the Governor. 


Atomic 


How Jim ever found the time, in the midst of this 
remarkable record of activities, to write the numerous 
papers on professional subjects that have appeared un- 
der his authorship in Electrical Engineering and vari- 
ous trade publications is a mystery that deserves careful 
investigation. Finding an answer to it should result in 
an addition to our national resources of human energy 
that would put to shame the modest increment that 
has been made to our fuel resources by the discovery of 
nuclear fission. 
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Having sketched for you what I can only characterize 
as the skeleton of Jim’s career, it would be indecent to 
leave it without dressing up the bare bones with some 
of the things that give substance to the make-up of an 
extraordinary man. 

The business, with which Jim has so long been con- 
cerned, of producing and distributing energy to the 
public is one to challenge the highest talents of the 
engineering profession. The customers of the utility 
companies demand more and more for less and less, 
and those who furnish the companies with the necessi- 
ties of their business usually like to furnish less and less 
for more and more. In this kind of an atmosphere there 
was room for the full play of Jim’s talents. Somehow 
he always seemed to know how the many things that 
go into the make-up of a public utility system could be 
put together in such a way as to keep down the cost, 
improve the efhciency, and operate with a smaller num- 
ber of people. Anyone who stood in the way of his 
efforts to achieve these worthy objectives was likely to 
find that Jim’s natural leaning toward persuasiveness 
could, on occasion, be supplanted by explosiveness. 

Nor was he disposed to look with equanimity upon 
the proclivity that I have mentioned of the suppliers to 
furnish less for more. To combat this tendency, his 
talents came into play in studies which led to the 
factory standardization of underground transformers, 
switchgear, and electric connections. Success in working 
out a program of standardization is a rare tribute, for 
I suppose there is nothing else in the world that is so 
enthusiastically supported in principle and so skillfully 
sabotaged in practice as standardization. 

It is likely, however, that the true breadth of Jim's 
abilities might never have been fully appreciated had it 
not been for his service as administrator of the Defense 
Electric Power Administration during the Korean War. 
This task undoubtedly was one of the most delicate 
ever to be undertaken by a public utility executive. | 
am sure that many times Jim must have felt like the 
headmaster of a private school who finds himself con- 
fronted with the unpleasant necessity of notifying one 
of the school’s principal financial supporters that his 
son is about to be suspended for ungentlemanly con- 
duct. Suffice it to say that Jim conducted the affairs of 
the Defense Electric Power Administration with such 
competency and such even-handed fairness that he com- 
manded the respect of governmental agencies as well as 
the public utility industry. 

On the occasion of his retirement, he received from 


“ 


the Secretary of the Interior a citation for his . out 
standing leadership and exemplary service in the fur- 
The 


delicacy of Jim’s assignment was noted in the citation 


therance of the national security and defense.” 


by the comment that “In an industry fraught with a 
divergence of opinion on the matter of ownership of 
power supply facilities, Mr. Fairman, through his in- 
spiring leadership and fairness, obtained unparalleled 
unity of effort and purpose.” 

Presently, in his activities in the field of nuclear 
power, Jim once more finds scope for the broad range 
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of his remarkable talents. Here is a development that 
requires technical competence of the highest order, a 
sensitivity to the shifting winds of political controversy, 
and an ability to reconcile the disparate elements of 
science, engineering, manufacture, and operation. 

Here, perhaps, as never before, Jim is called upon to 
exercise those qualities of greatness that have prompted 
us to honor him today. We honor him as much for his 
willingness to undertake the numerous assignments that 
he has so ably discharged as for his ability to do them 
well. 


Acceptance of the Medal 


J. F. FAIRMAN 
HONORARY MEMBER AIEE 


AVING BEEN A PARTICIPANT in this cere- 
I | mony on a number of occasions, as chairman of the 
Edison Medal Committee and as president of the In- 
stitute, | am deeply sensible of the honor explicit in the 
role I play today. The members of the Institute have 
been most generous to me and I am deeply grateful. 

Precedent suggests that the Medalist’s response may 
well have some relationship to the citation accompany- 
ing the medal. In this instance, the citation mentions 
“leadership in atomic development” and “efforts to 
improve the engineering profession.” These clues set 
me to thinking about an age-old problem which pre- 
sents a special challenge to engineers in this atomic age. 

The taming of the atom opens the door to a multi- 
tude of uses for the benefit of mankind. Every con- 
ceivable application of atomic energy to peaceful uses 
affords opportunities to engineers not only to apply 
their special skills but also to promote public under- 
standing and acceptance of their work. 

The pundits are filling our ears and minds with warn- 
ings of population explosions and the restless stirrings 
of people less fortunate than we of the West. The 
masses of Asia and Africa are becoming aware of the 
vast differences between their way of life and ours. 
Their leaders are accelerating a drive for industrializa- 
tion which is the hallmark of our civilization. 

Here at home, the mechanization of our productive 
effort continues at a massive rate. Automation is the 
order of the day. Punched cards or magnetic tapes con- 
trol the operation of complex machines in mills and 
factories. Bookkeeping is done on electronic computers. 
The modern housewife can now wash and dry the 


family clothes and do the dinner dishes while she 


watches television. 
We halt and 
mechanization even if we should want to. Nor can we 


cannot this tide of industrialization 


turn our backs on it as if it did not exist. The tide will 
roll on, and as it gathers strength, it will make ever 





F. Fairman, past president of the AIEE, 1949, is senior vice-president, 
Consolidated Edison Company of New York, Inc., New York, N. Y 
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growing demands on the energy resources of the world. 

Faced with this prospect, one of the great responsi- 
bilities of the engineering profession is to advance the 
art of atomic power production so that this new source 
of energy may be brought to commercial development 
in time to supplement and ultimately to take the place 
of the earth’s diminishing store of nonrenewable energy 
resources. If our world is to have the energy it will need 
when it needs it, all sources of energy must be exploited 
to their fullest extent. 

Engineers have a second major responsibility, to de- 
vise ways and means of tapping atomic energy and 
other energy sources economically and safely. 

I believe these two responsibilities are generally ac- 
cepted and ultimately will be achieved. I want to dis- 
cuss more fully a third responsibility because it is one 
to which our profession has given least attention, and 
which I believe to be of equal importance. 

We have a responsibility to obtain public under- 
standing of the engineering problems involved in our 
work and public acceptance of the results we achieve. 
The need to fulfill this responsibility has become in- 
creasingly evident during the past few years as atomic 
energy has moved into the public domain. 

The present drive to achieve nuclear power has been 
hampered as much by the general public’s lack of un- 
derstanding of the economics of power production and 
its uneasiness concerning safety as by any other factors. 

When I encounter these manifestations and recall the 
still unsolved technical problems, I am deeply con- 
cerned by what is disseminated by our mass media. 
Those who play upon the fears of people contribute 
nothing to the solution of the problem and ignore the 
inevitable mankind for energy re- 
sources. Those who envision “pie in the sky’ while 


need of all new 
dismissing the cost and ignoring the blank spaces in 
our knowledge contribute to a debilitating disillusion- 
ment. 

There is nothing new about this. I imagine the origi- 
nal “P.E.” (Pithecanthropus Engineericus, that is) may 
have felt similar frustrations when he discovered how 
to start a fire by striking two stones together. Some 
cavemen may have derided his achievement because a 
man could always find a fire from which to snatch a 
burning branch. Perhaps some of his neighbors de- 
manded he throw away his stones because they would 
be hazardous in the hands of children. Some wives may 
have ordered their husbands never to have a fire inside 
the cave because of the smoke. 
Perhaps P.E. was also irked by those who began to 
make extravagant promises about the future. Did one 
of our forebears snatch up a piece of charcoal and 
sketch on the nearest cliff a rough picture of the con- 
temporary equivalent of the good life? Did visionaries 
predict that soon P.E. would find a way to burn black 
rock, or the greasy stuff found floating on the water 
in a nearby bog? 

While some may have been filled with dread and 
others dreamed, I imagine that P.E. in his own 
stumbling way learned he could control his fire. He 
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found he could protect his family from wolves by a 
fire at the mouth of his cave. He discovered that smoke 
from a fire in the cave would pass through a hole in 
the roof above the fireplace. He experimented to find 
which wood was best for cooking his dinosaur steak 
and which burned longer as a protective fire. 

Am I being too fanciful? Perhaps. Yet all of us, I 
am sure, can recall modern parallels. Let me hasten 
to add that concern about the safety of what we are 
doing, and dreams of a better world as a reward for 
what we accomplish have their proper place. My ob- 
jections are aimed at misrepresentations of engineering 
accomplishments which create false impressions in the 
minds of the uninitiated. 

Unfortunately, the atom made its debut in society as 
an engine of destruction. Subsequent testing of atomic 
weapons and emotional discussions of fall-out have 
added to public concern. The “iron curtain” of secrecy 
the years did 
nothing to dispel the public’s misgivings. The outstand- 
ing personnel safety record achieved in this new indus- 


which surrounded atom for so many 


try has not been headline material. 

As a result, Government agencies officially concerned 
with public health and safety are amending their codes 
to include radiation hazards, and since experience and 
data are lacking on which to base standards, there is 
an understandable tendency to excessive conservatism. 
Heretofore, health and safety rules and regulations 
generally have been based on proven experience. To 
base them on exaggerated hypothetical incidents can 
place a severe handicap on progress. 

On the other hand, there has been some fantastic 
optimism, notably in the matter of future costs of 
atomic power, expressed by persons whose word carries 
great weight. The statement made several years ago 
that “It is not too much to expect that our children 
will enjoy in their homes electrical power too cheap to 
meter,” is still being quoted, sometimes even by per- 
sons who, on reflection, would have grave doubts about 
it. May I point out that here in New York, even if the 
atom cost us nothing as fuel, and if the elaborate ap- 
paratus for splitting it, capturing its heat, and trans- 
forming the heat into electricity were free, your elec- 
tricity would still cost you about two thirds of what it 


does today—unless you could come to our power houses 


‘ 


“cash and carry” basis. 
While we pursue our professional goals of safety and 


and carry it home with you on a 


economy, we also have a responsibility to educate the 
public. The other day I dusted off a copy of the State- 
ment of Principles of Professional Conduct of this 
Institute. I had a little trouble finding it. It used to be 
contained in the year book. On inquiry I learned it 
had been removed because it was so infrequently re- 
ferred to. | was reminded of the family Bible which 
once occupied a prominent place on the sitting room 
table, then was removed to a book shelf where it col- 
lects dust, if indeed, it has not disappeared entirely from 
the “family room.” The following two sections of this 
statement are taken from the portion headed “Rela- 
tions with the Public.” 
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Ross Photos 


Edison Medalist J. F. Fairman (second from right) is congratulated by 
H. C. Forbes (left), who described his career; A. C. Monteith (second 
from left), who gave the history of the Medal; and Prof. R. T. Weil, 
general chairman of the Winter Meeting. 


Sec. 3. The engineer will endeavor to extend public 
knowledge of engineering, and will discourage the spread- 
ing of untrue, unfair, and exaggerated statements regard- 
ing engineering. 


Sec. 7. 
ion on 


He will refrain from expressing publicly an opin- 
an engineering subject unless he is informed as to 

the facts relating thereto 

In this day and age, when most of us do our work 
for and through some form of corporate organization, 
the individual engineer may not feel direct responsi- 
bility for what is said by others in the name of his 
organization. But can we completely absolve ourselves 
of any responsibility? If engineering is, in fact, a pro- 
fession, those who practice it, individually or as mem- 
bers of a group, must apply their principles and make 
clear to others responsible for public statements on 
engineering subjects the necessity for truth and ac- 
curacy. 

As part of its over-all attack upon the problems be- 
setting the world today our nation has launched the 
program called Atoms for Peace. Atomic energy for the 
production of electricity is an integral feature of this 
program. As its contribution to Atoms for Peace, our 
profession can overcome the technical obstacles to eco- 
nomic atomic power production and we can contribute 
to public understanding and acceptance of our work. 
Above all, we must exercise care that engineering does 
not become another tool of the propagandist, the fear- 
monger, the huckster. 

If we are to assist in increasing public understanding 
and acceptance of our efforts to develop this new en- 
ergy source, we must clearly separate the things that 
we know and can prove from the things we hope for. 
We must think before we speak and we must speak in 
terms people can understand. We must be bold to 
question extravagant claims and wishful thinking as 
well as unwarranted fears held by well intentioned but 
inadequately informed individuals or groups. 

The public has much to gain from the success of our 
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endeavors. The advantages of a power plant that can 
safely be placed close to the load it serves without con- 
tributing a whit to air pollution will become increas- 
ingly important as the urbanization of the United States 
The 


source of energy to meet the nation’s needs serves both 


continues. addition of a competitively priced 
national policy and the public’s requirements. 

The public’s interest has been aroused. People want 
to know, to read, and to see what we are doing. They 


come to us in a receptive frame of mind. They ask good 


questions. They like straightforward answers. If cor- 
rectly and adequately informed, they can be most help- 
ful in creating an atmosphere favorable to progress. 
We have a wonderful opportunity to tell our story. 
We have a grave responsibility to adhere to facts and 
to avoid fantastic prophecies. We can meet this chal- 
lenge it we will. 

To the extent that we do meet it, we shall enhance 
the status of engineers and of the engineering pro- 
fession. 





Design of an Eddy-Current Brake 
for a Sodium-Cooled Reactor 


R. S. BAKER 
MEMBER AIEE 


Eddy-current brakes have proved very effective 

for throttling sodium flow in a sodium-cooled 

nuclear power reactor, thus maintaining a con- 

stant temperature gradient for afterglow con- 

ditions. Design steps and calculations are 
presented. 


HE SODIUM-COOLED nuclear power reactor, 

known as the Sodium Reactor Experiment (SRE), 

is operated by Atomics International, a division 
of North American Aviation, Inc., for the U. S. Atomic 
Energy Commission. ‘The reactor is located in the Santa 
Susana Mountains near Los Angeles, Calif. The design 
features of this reactor have been outlined by Dr. S. 
Siegel. 

During the early operation of this reactor, it was 
determined that some form of sodium-flow throttling 
device was necessary to prevent excessive thermal 
stresses from occurring in the reactor core and sodium 
piping after a shutdown, or “scram.” 

When the reactor is shut down, the production of 
heat within the reactor becomes a small fraction of its 
former value. This small amount of heat (due to after- 
glow) that is still being produced is sufficient to cause 
circulation of sodium into and out of the reactor by 
thermal convection. The result is that sodium, at a 
relatively low temperature, is brought into contact with 
piping which is still at a high temperature, thereby 
Full text of paper 60-150, presented at the AIEE Winter General Meet- 
ing, New York, N. Y., Jan. 31—Feb. 5, 1960. Recommended for publication 
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leading to excessive thermal stresses. These stresses can 
be minimized by controlling the sodium flow in pro- 
portion to the heat generation, resulting in constant 
temperature gradients. 


METHOD USED TO CONTROL FLOW AFTER SHUTDOWN 


For THE PURPOSE of throttling the sodium flow 
throughout the reactor piping to maintain a constant 
reactor temperature gradient for afterglow power con- 
ditions, two eddy-current brakes were installed in the 
SRE. One is used on the primary piping system; the 
other on the secondary system. Each is constructed as 
shown in Fig. 1. Both brakes are controlled by thermo- 
couples that measure sodium temperatures in primary 
and secondary systems. 

Performance has been satisfactory. The braking pres- 
sures that have been obtained at different sodium flow 
rates agree with calculated figures. 


DESIGN CALCULATIONS 


Determination of Required Flux Density. To begin 
the design of the d-c electromagnet which constitutes 
the brake, a basic configuration was assumed. This is 
shown in Fig. 1. 

Dimensions of the braking section and thermal bar- 
riers are shown in Fig. 2. The symbols that appear in 
Fig. 2 represent quantities that will be used later in 
the design calculations. Fig. 3 shows dimensions of the 
braking section and pole face in planes parallel to the 
flow direction. Fig. 4 is a side view of Fig. 1. The yoke 
is shown in Fig. 5. 

The catculation of magnet design to produce a given 
braking pressure is based on Rudenberg’s equation for 
the eddy-current drag on a copper disk.23 Written in 
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Fig. 1. Eddy-current brake, showing cross section of braking section. 
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Fig. 2. Cross section of braking section. 





























terms of the quantities used in designing the eddy- 
current brakes, this equation becomes: 


d,; ad 


—+ 
Pe 8.5 K 1071*§ OB%g d, d; ae 


wi (= x 10-9 ey ‘. (242) 
rid. d, d; 


In test runs conducted at the SRE, it was determined 
that under scram conditions, the sodium flow rate in 
the main primary circuit, through the reactor, should 
drop to about 12 gallons per minute. It was also deter- 
mined that the eddy-current brake should cause a 
dragging pressure of 0.3 pound per square inch at this 
flow rate. The flux density necessary to produce this 
drag pressure was calculated from equation 1 for a 
sodium temperature of 1,000 F. 





(1) 


P = 0.3 pound per square inch 

d, = 2 inches 

d, = 4 inches 

d,; = 734 inches 

d, = 10 inches (this value was determined by adding an estimated 
amount of 2.25 inches for pole face chamfer to ds) 

Q 12 gallons per minute 

ra 10.5 X 10-* ohm-inches 
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Fig. 3. Section A/A of Fig. 1. 
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Fig. 4. Side view of eddy-current brake. 


Solving for Bg: 
Bg = 35,800 lines per square inch 


Calculation of Magnetomotive Force Required. The 
next step in the design was the calculation of the coil 
ampere-turns required to set up this flux density. ‘Two 
coils were used, one on each side of the air gap, and 
placed as close as possible to the gap. Each coil was 
proportioned to have the maximum ratio of inductance 
to resistance, as nearly as possible. This requires that 
each coil be square in cross section, with a mean diam- 
eter which is 3.02 times the length of one side.*-> (See 
Figs. | and 4.) It was not possible to construct the mag- 
net yoke to meet this requirement precisely, because of 
space limitations; however, the actual performance has 
not been measurably affected. 


The effects of fringing and leakage were taken into 
account by empirical and analytical methods.*? The 
first of these, the fringing effect, causes an increase in 
the magnetomotive force as denoted by the fringing 
factor f, in the equation 


ATe = 0.313 Badsf, Q) 


From page 14 of reference 6, f; = 1.5 Thus, 
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mee 


ATg = 0.313 & 35,800 K 4 & 1.5 = 67,100 ampere-turns 
The second effect, the leakage factor f., was used in 
calculating the magnet yoke dimension dg, in the equa- 


tion: 


(3) 


3.4 do(d, + de) dy 0.45 d, 
++ os a dient picimesienigiaaiatons 


dd. dy, +ds Sa 0.67 dy + 2d. 


d, +2 ds 
(: + - )| (4) 
d, 


The values of the quantities in the right-hand mem- 
ber of equation 47 are listed below. It will be noted 
a value of 10 inches was assumed for dg, which 
The 


that 
resulted in a square cross section of the yoke. 
procedure was to calculate fy, then solve for B,, in equa- 
B,, thus determined had been 


tion 3. If the value of B,, 
greater than the saturation flux density of 115,000 lines 
per square inch, it would have been necessary to as- 
sume a larger value for dg. As shown by the calculations 


that follow, the value of 10 inches is satisfactory. 


4 inches 
= 10 inches 
= 10 inches 
= ().5 inch 


Then fo — 2.86, and upon substituting this value in 
equation 3 and solving for B,,, it was found that B,, = 
102,000 lines per square inch, which is a satisfactory 
operating flux density for the steel yoke. The reluctance 
drop in the steel from one side of the air gap, through 
the yoke around to the other side, was found to be 
8,880 ampere-turns.* This amount was added to the 
air gap ampere-turns calculated in equation 2 to deter- 
mine the wire size necessary for the coils. 

Coil Design. The next step in designing the brake 


was to assume a coil current / of 10 amperes d-c. Then, 
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Fig. 5. View of yoke without coils and braking section. 
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Fig. 6. Flow of sodium in SRE main primary piping circuit 
reactor to heat exchanger vs. time after reactor shutdown. 
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Fig. 7. Temperature of sodium at SRE reactor outiet to primary system 
vs. time after reactor shutdown. 


under the assumption that the coil is square in cross 
section, d, = d; = 10 inches. 
The mean length of turn d; was calculated as follows: 


d, = 2(d, + d;) + 2(ds + ds) = 2(d, + 2d; + dg) = 80 inches 

The cross-sectional area of the coil conductor for a 
winding temperature of 60 C (140 F) was calculated 
from the equation:® 


kd; NI 


1.16E 


where 
100 
— + 0.004(60 — 20) 
98 
= 1.18 tor copper of 98% conductivity at 60 C 


67,100 + 8,880 
2 


= 37,990 ampere-turns per coil 


120 volts 
1.18 K 80 X 37,990 : , 
i cone . — = 25,200 circular mils 
1.16 & 120 


No. 6 Awg (American wire gauge) double-glass insu- 
lated wire was used for winding the coils, each of which 
was wound with approximately 3,400 turns. The cross 
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section of each coil is approximately 10 by 10 inches; 
therefore, the initial choice of magnet dimensions was 
correct. 

Power Loss in Coils. The resistance of each coil at 
the operating temperature was calculated from® 
where 


1.18 K 80 XK 3,400 


——— = 12.2 ohms 
1.16 & 22,700 


"= 


Power loss in each coi! = 10 X 120 = 1,200 watts 


BRAKE PERFORMANCE 


Tue eEFFeEcts of the eddy-current brake on the pri- 
mary system are shown in Figs. 6 and 7. These curves 
illustrate the manner in the 
primary system and sodium temperature at the reactor 
outlet vary with time for the condition where the brake 
is not energized, and the condition where the brake is 


which sodium flow in 


energized, at the time of reactor shutdown. 

Dragging pressure may be maximized by variation 
of dy or dy. The value of d; or d, may be found by 
taking 0P/d(d;) or dP/d(d,) from equation 1, setting 
the resultant expression equal to zero, and solving for 
ds or dj. 


NOMENCLATURE 


P = Dragging pressure in the sodium, psi 
Q = Sodium flow through the braking section, gallons per minute 
d,, dy, ds, dg = Dimensions of braking section, shown in Figs. 1, 2, 
and 3, inches 
Bg = Flux density in sodium, lines per square inch 
r, = Resistivity of sodium, ohm-inches 
f, = Fringing factor, dimensionless 


f, = Leakage factor, dimensionless 
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= Ampere-turns for the air gap 

= Flux density in steel yoke, lines per square inch 
Coil dimensions shown in Fig. 1, inches 
Yoke dimension shown in Fig. 1, inches 

= Mean length of coil turn, inches 
Space between edge of coil and pole face, inches 
Cross-sectional area of coil conductor, circular mils 

= Ratio of the resistivity of the copper conductor used in the 
coil winding to that of standard annealed copper at 20 C. 


For copper of C per cent conductivity at 7 degrees C, 


100 
k= ” + 0.004(7 — 20) 


= Number of turns per coil 
= Coil current, amperes 
Coil voltage 
Resistance of each coil at the operating temperature, ohms 


= Area of pole face, square inches = dd, 
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Turntable for Lamination Stacking 


Stacking of stator punchings for large diameter 
motors and generators has been expedited at the Allis- 
Chalmers Manufacturing Company’s West Allis Works 
by means of a motorized rotary table. The turntable, 
which can be adjusted to accommodate different diam- 
eter stators, has platforms for stackers and laminations 
at each end. Stackers ride on the rotary table around 
the inside of the stator, placing laminations over the 
stator dovetails. 

The device has proven a big time and energy saver, 
since formerly stackers walked back and forth inside the 
stator area. Here the turntable is being used to stack 
laminations in a stator for the New York State Power 
Authority’s Tuscarora pump-turbine project on the 
Niagara River. One of 12 similar units, the stator is 
about 20 feet in diameter and requires some 45,000 
laminations. 
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Mixed Transcendental and Polynomial Transforms 


O. J. M. SMITH 
MEMBER AIEE 


MIXED TRANSCENDENTAL and _ polynomial 
A transform is obtained by cascading a transmission 
line and a time constant. The substitution of the vari- 
able y for -exp (-sT) facilitates a variety of manipula- 
tions of these transforms. The impulse response of a 
system of transmission lines connected in cascade and 
in parallel can be only a finite number of impulses. This 
has zeros only in the finite y plane. If the transmission 
line is connected in feedback, then a train of impulses 
extending to infinite time can be generated. This must 
be represented by poles in the y plane. Each y-plane pole 
is an infinite column of s-plane poles. 

A ratio of polynomials in y represented by G/(y) can 
be evaluated geometrically in the y plane. It is a con- 
stant times the distance product equal to the product 
of the distances from all of the zeros to the point y divi- 
ded by the product of the distances from all of the poles 
to the point y. A spirule or a complex-function com- 
puter can be used to read the distance product. 

Posicast control systems have a delay line compensa- 
tor prior to a lumped-parameter system. For a single 
impulse input, the compensator delivers a chain of im- 
pulses of finite number and these excite the lumped- 
parameter system in such a manner that it reaches its 
final value in finite time and the output of the lumped- 
parameter system remains constant at its final value 
thereafter. This is a deadbeat system. The delay-line 
compensator generates a polynomial in y, which has 
zeros in the complex-frequency plane. The lumped- 
parameter system has poles which represent its resonant 
frequencies and time constants. The correct deadbeat 
design is one which has a delay-line y-plane zero coinci- 
dent with each lumped-parameter s-plane pole. 

These all-zero designs have advantages over the con- 
ventional Chebyshev design, in which the useful fre- 
quency band is filled with poles which distort the func- 
tion and produce ripples in both gain and phase. Out- 
side of the useful frequency band the Chebyshev func- 
tion is quite smooth and well behaved although near 
zero in magnitude. In the Posicast design, the useful 
frequency band is devoid of singularities and, conse- 
quently, the function has very uniform and constant 
gain throughout the bandwidth. It is only in the stop 
band or at the very high frequencies that there are rip- 
ples in the gain function, but these occur at frequencies 
where the gain is so low that the variations in the gain 
are negligible. 

In both the all-zero design, and in systems with feed- 
back around transmission lines and lumped-parameter 
elements, the system transference is a function of both 
y and s. 

To distinguish the two kinds of poles and zeros as 
well as the two kinds of frequency planes, we will call 
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all poles and zeros due to lumped-parameter elements 
black ones, and all poles and zeros due to distributed- 
parameter elements red ones. The red-pole frequencies 
and the black poles are plotted in the s plane, and the 
black-pole frequencies and the red poles are plotted in 
the y plane. A function of y and s can be expanded in 
partial fractions in s, and the residues evaluated by dis- 
tance products. A black-pole residue in the s plane is 
the distance product from all of the black singularities 
in the s plane times the distance product from all of the 
red singularities in the y plane. A red-pole residue in 
the s plane is equal to minus 1/T times the distance 
product from all of the black singularities in the s 
plane, times the distance product from all of the red 
singularities in the y plane, with an extra pole at the 
origin of the y plane. 

The improvement in performance can be observed 
in the frequency response as well as in the impulse re- 
sponse. The frequency response is the product of the 
function along the j@ axis of the s plane and the func- 
tion along the unit circle of the y plane. 

A complex-zero signal generator for testing systems 
delivers a repetitive signal consisting of two successive 
step functions, like the integral of two successive im- 
pulses. The ratio of amplitudes and the time spacing 
are adjustable. The signal generator is connected to a 
2-pole system, and the output is observed on an oscillo- 
scope. The amplitude and pulse timing are varied until 
the oscilloscope shows a deadbeat response. The signal 
generator has produced an infinite column of zeros in 
the s plane, and the deadbeat response means that two 
of these zeros are coincident with the two system poles. 
The resonant frequency and damping or time constants 
can be read directly from the dials of the complex-zero 
signal generator. This can be used for complex systems, 
in which each transient component in turn is nulled. 

The complex-zero generator can be used to measure 
the co-ordinates of each s-plane pole independently of 
the others for an actual system. It can measure both 
resonant frequencies and damping, and time constants. 
Two complex-zero generators can be ganged together 
in such a manner that the output signal is the convolu- 
tion of two double-step functions, which is a 4-step 
function with a particular relationship between the 
steps. These two generators can then be used to measure 
simultaneously the co-ordinates of four different poles 
in the s-plane. These poles can have any combination of 
complex and real co-ordinates. 
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COMPLETELY MAGNETIC circuit which pro- 

duces an alternating voltage output directly pro- 
portional to the quotient of two d-c input signals has 
been studied. The output is also directly proportional 
to the alternating voltage used for excitation, which, 
thus, may be employed as a multiplier input signal; 
otherwise, a regulated a-c supply is required. The cir- 
cuit contains no semiconductors and is relatively insen- 
sitive to changes in the properties of the magnetic cores. 
It has the advantages of simplicity, ruggedness, ability 
tc operate under severe environmental conditions, and 
reasonable accuracy for a wide range of the divisor and 
dividend control signals. 

The circuit (Fig. 1) consists of two similar cross-field 
reactors, A and B, input transformer Ty, output trans- 
former T,, excitation voltage ey, d-c control sources 
27, and 2/, in series with impedances Z, and Z, re- 
spectively, and load impedance Z,. Resistances R, and 
Ry, represent winding resistances. 

A “hollow doughnut” core shape (Fig. 2) is suitable 
for construction of the cross-field reactors. A circular 
winding is inserted in the annular window, and a toroi- 
dal winding is put on after assembling the two halves of 
the core. The magnetic intensity produced by one wind- 
ing is perpendicular to the magnetic intensity produced 
by the other winding, throughout the volume of the 
core. The location of the annular window is such as to 
maintain approximately uniform core cross-sectional 
area with respect to the annular winding. 

Using isotropic core material having a sharply sat- 
urating magnetization characteristic with small coer- 
cive force, the division mode of operation has been 
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analyzed by an approximate method. Ideally, the no- 
load output voltage is equal to the excitation voltage 
times the quotient of the two control currents, and has 
the same frequency and wave shape as the excitation. 
The circuit is a 4-quadrant divider: reversal of 1, or 
1, (but not both) will reverse the phase of the load 
voltage. 

The conditions under which the division mode of 
operation is obtained are: 


1. The excitation voltage is less than about 35% of 
the saturation voltage of both cores. 

2. The magnetic intensity produced by the dividend 
current is less than about 80% of the magnetic intensity 
produced by the divisor current, which should be at 
least five times larger than the coercive force. 

3. The load impedance is large, such that the load 
current is very small compared with the divisor current. 

4. The divisor control circuit impedance Z, is large, 
so that the induced second harmonic current is small 
compared with the divisor current. 

5. The voltage drop due to exciting current in the 
winding resistance is small relative to the excitation 
voltage. 

Experimental data was obtained at an excitation 
frequency of 400 cps. The core material is a General 
Ceramics Corporation ferrite, “Ferramic H.” With a 
constant value of excitation voltage, and a 10-to-] range 
for both the divisor and the dividend currents (100-to-1 
range for the quotient), the no-load output voltage 
measured the quotient with an accuracy of + 6%. 
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Electrostatic Deposition Processes 


KARL SITTEL 


A discussion of deposition processes involving 

powder, fibrous, and liquid materials. It is shown 

that electrostatics can be adapted successfully 
to production-line techniques. 


LECTROSTATIC phenomena, in spite of being 
as old as mankind, are less understood than othet 
due to the 


This is extreme 


plexity of the fundamental mechanism involved. 


phenomena. com- 

A particle may obtain a charge by contact electrifica- 
tion (triboelectric effect), by contact with a metal 
electrode kept at a high potential, or by exposure 
to unipolar ions in a corona discharge. The latter two 
methods have obtained wide significance for the pro- 
duction of charges in industrial processes. 

In an electrostatic field, charged particles will experi- 
ence forces acting upon them. Also, in a nonhomo- 
geneous field, noncharged dielectric particles will move 
into or out of the denser field depending on the dielec- 
tric the particle and 
medium.! 


constant of its surrounding 


CLASSIFICATION OF PROCESSES 

THERE ARE MANY PROCESSES to which the principle 
of electrostatics has been applied. In most cases, electro- 
statics is used to propel and to deposit finely divided 
material. Only in a few cases has an attempt been made 
to attribute some specific effects to electrostatics. 

For example, electrostatics has been used for the 
economic recovery of a valuable catalyst,? or for the 
separation of material with different electrical proper- 
ties as in the conversion of hydrocarbons.* In_ this 
process, the degenerated catalyst flocculates and precipi- 
tates under the influence of a corona discharge while 
the active catalyst under the same conditions is un- 
affected, In still another process,‘ the corona discharge 
itself has been found to have a catalyzing effect on the 
chemical reaction which may be considered as a specific 
effect. 





Table 1. Classification of Electrostatic Processes 





Main Group Subgroup 1 Major Industrial Process 





Electrostatic 
Material 
Separation 


Solid from solid 


: Mine separatior 
Solid from liquid Mineral separation 


Solid from gas 


Cottrell precipitation 
Liquid from solid 


process 
Liquid from liquid Dehydration of oil 


Cottrell 
process 


Liquid from gas precipitation 


Electrostatic 
Deposition 


Solid (powder) Electrostatic printing 
Solid (fibrous or 


elongated particles) 


Electrostatic flocking, 


electrostatic matting 
Electrostatic 


Liquid painting 
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Eliminating the specific actions of electrostatics, one 
may arrive at some classification of all the electrostatic 
processes by distinguishing between those which tend 
to separate various materials and those where the main 
object is the deposition of the material. Hence we have 
“Electrostatic Material Separation” and “Electrostatic 
Deposition.” Further classification may be obtained by 
distinguishing between solid-solid interaction, solid-gas 
interaction, liquid-liquid interaction, etc. In Table I, 
this classification has been adopted and the major 
known technical processes are arranged accordingly. 

The electrostatic material separation methods have 
been discussed lately by Ralston.1 Many separation 
processes have been worked out for the mineral in- 
dustry depending on differences in conduction, tribo- 
electric properties, dielectric constant, or pyroelectric 
polarization. The electrostatic dehydration of oils based 
on an invention of Cottrell has obtained commercializa- 
tion. However, the Cottrell precipitation process for 
the cleaning of gases from solid and liquid matter be- 
came the most widely accepted method. It is being 
used in the cement, carbon black, sulphuric acid, steel, 
and gas industries and predominantly for the cleaning 
of flue gases from the large boilers used in the genera- 
tion of electricity. 

This article, however, shall be devoted to the second 
group, “Electrostatic Deposition,” and to a discussion 
of the processes which have grown to major proportions. 

DEPOSITION OF POWDER 

CONTRARY TO THE SEPARATION PROCESSES, these proc- 
esses emphasize the deposition of the material. The 
fact that electrostatics may play a role to separate the 
material from a carrying gas, or other conveying means 
is of minor importance. Important is the way the ma- 
terial is deposited and the means by which deposition 
is effected. These means may be essentially different 
depending upon whether the material which has to be 
deposited is a powder, fibrous and elongated particles, 
or a liquid. The case of a powder shall be discussed 
first. In most cases, it will be an expensive resin powder 
which may be used to bind some fibrous material to- 
gether, Mechanical and economical means to apply a 
fine powder without loss are rather insufficient. Electro- 
static deposition achieves a control over the distribution 
of powder which no other means can produce. While 
this can be applied to distribute binding powder within 
any fibrous structure in order to fix the loose fibers, 
Abridged text of a paper presented at ‘the Seminar on Electrostatic 
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ule most striking example to be discussed here is the 
electrostatic printing process.5 This process has become 
very important because of its automation possibilities 
and high-speed performance. 

In this process, a conductive plate is coated with a 
photoconductive insulating material. Such a material 
possesses the property of being a very good insulator 
when kept in the dark but becoming conductive as 
soon as it is exposed to light. The surface of the coat- 
ing is given a uniform electric charge by conventional 
means. Then the plate is exposed to the image of what- 
ever shall be reproduced using a camera, projection 
apparatus, or making a contact exposure. By this ex- 
posure, the plate areas are discharged in accordance 
with the light intensity thereby creating an electro- 
Static latent image on the plate coating. To make this 
image visible, one has to apply some ink or powder 
to the charged areas. At this point, the electrostatic 
deposition of the printing powder takes place. 

The toner, a resin powder containing a pigment, is 
brought together with comparatively coarser material. 
By the triboelectric effect (contact electrification) the 
electroscopic toner will charge oppositely to the coarse 
carrier material and adhere to it. The coarse medium 
acts as charger as well as carrier material. The coarse 
particles fall through the chute without sticking and 
land on the electrostatic image bringing the electro- 
scopic powder in close contact with the charged areas 
onto which it is precipitated in accordance with the 
potential distribution. The carrier particles are re- 
moved by gravity taking along the surplus toner. After 
the carrier particles are removed from the deposition 
zone, they are replenished with toner and reintroduced 
into the deposition cycle. 

The image is transferred onto a paper backing by 
applying a corona charge to the back of the paper. At 
the same time, the charge polarity is chosen opposite 
to the charge of the electroscopic powder so that the 
powder is sucked onto the paper. 

This system is called Xerography.' Xerography em- 
ploys a selenium-coated metal plate, a pigmented pow- 
der for ink, and a transfer to paper for the final print. 
A side view of a continuously operating printer is 


shown in Fig. I. The center of the machine is a 


cylindrical drum which has been removed in this pic- 
ture. This drum carries the selenium surface. The pro- 
jection mechanism can be seen on top of the machine 
exposing the freshly charged drum surface to the image. 


The drum rotates counter-clockwise and carries the 
image into the area where one can see a chute through 
which the toner powder falls onto the drum by gravity. 
The charged toner attaches to the image and the sur- 
plus falls off by gravity aided by a special electrode 
conforming to the drum surface. The drum then 
passes close to a paper strip running over two rollers 
to be seen on the right side of the drum. Here the 
paper is charged by a corona wire from the back, 
causing the transfer of the powder image. The paper 
is fed through a fusing section where the resin part 
permanently fixes the image and then emerges as a 
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finished print on the left side of the machine. Various 
versions of this machine are on the market today 
making up to 24-inch-wide prints from microfilms, or 
reproducing single copies of opaque or translucent 
originals. Due to the high quality reproduction and 
the possibility of working from cathode rav tubes re- 
producing from “on” or “of” line signals at a rate of 
84,000 words per minute, the process lends itself to 
high-speed computer output recording. Many other ap- 
plications of this method are under consideration. 

In another development, the transfer of the powder 
image has been eliminated by developing a photosensi- 
tive paper.* This “Electrofax” paper is ordinary paper 


Courtesy Haloid Xerox, Inc. 


Xerox copyflow continuous printer model no. 1, interior view. 


with a thin flexible white coating of special zinc 
oxide in a resin binder. The paper is sensitized by sub- 
mitting the zinc oxide to a corona discharge. Then the 
paper is exposed by any of the conventional photo- 
graphic procedures. This forms a latent electrostatic 
image in a similar way as described for the selenium. 
The image is then developed by applying a pigmented 
resin powder carrying a positive charge. The powder 
is attracted and held by the negatively charged image 
areas. Finally, the powder image is fixed by melting 
the resin powder so that it fuses to the paper surface 
to produce a durable light-fast image. 

Young and Greig* use a magnetic brush, formed 
from iron powder held by a magnet, to apply the toner 
which adheres to the iron powder by the triboelectric 
effect. The magnetic brush carries the powder close 
to the charged areas of the print and in the resulting 
high electrostatic field the toner is precipitated onto 


289 





Courtesy RCA Laboratories 


Fig. 2. Photosensitive paper for electrostatic dry photo process. Photo 
illustrates application of the toner by means of iron filings held by a 
small magnet. 


the electrostatic image. This is shown in Fig. 2 where 
a hand method of developing the prints is depicted. 

At the present time, the art of electroprinting is in 
its beginning stage but has already proven that it has 
beneficial features which make it an art in its 
own right. 


many 


DEPOSITION OF FIBROUS PARTICLES 


IN CONTRAST to the powder deposition, fibrous and 


elongated particles pose a considerably bigger problem. 


Che difficulties are due to some inherent properties of 
fibrous materials, Elongated particles are able to align 
in an electrostatic field with respect to their length 
direction. Comparable to small dipoles, they may form 
strings in much the same way as one experiences the 
magnetic field lines with iron filings. Furthermore, fi- 
brous materials cause in many cases a felting action 
because of many small irregular subfibers which pro- 
duce mechanical interaction between the fibers. While 
these properties are a hindrance in many cases, they 
have been effectively made use of in other applications. 
First, the electrostatic flocking operation shall be dis- 
cussed as a striking example. 


ELECTROSTATIC FLOCKING 


THE COATING OF PAPER, textiles, or plastic material 
poses a technical problem in many ways. The material 


ELECTRO- COATER CURING OVEN TAKE-DOWN 


Courtesy Behr-Manning Co 


Fig. 3. Diagrammatic sketch of an electrostatic coating unit. 
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to be coated first receives a fine layer of adhesive. Then 
the coating material is dropped through vibrating sieves 
or is blown against the still tacky adhesive. This process 
has a number of shortcomings. The penetration of the 
fibers into the adhesive is normally insufficient and, 
consequently, the durability of the coating limited. 
Also, the uniformity and alignment of the fibers is 
extremely hard to control. 

Electrostatic forces not only streamlined this process 
but also improved the end product so that today sur- 
face coated material finds many applications. The first 
use of electrostatic coating in the United States was 
made in 1926 in the manufacture of sandpaper. A de- 
scription of the method of electrocoating fabrics was 
given by J. O. Amstuz in 1941.7 The coating takes 
place between two flat electrodes to which a high a-c 
potential is applied (Fig. 3). The fibers or the crushed 
mineral particles are carried over the lower electrode 
on a conveyor belt. The base material runs parallel to 
the lower conveyor with its adhesive film facing down. 
As soon as the particles enter the electrode spacing, they 
are polarized, and in the case of fibers, align themselves 
with the field. According to their conductivity and the 
conductivity of the conveyor material, the particles will 
charge up and shoot into the adhesive. If the viscosity 
of the adhesive is right, the particles will be well em- 
bedded through the electrostatic force, aligned and 
densely deposited due to the polarization effect, and 
uniformly distributed because of the repelling action 
of equally charged particles. 

The use of alternating potentials is quite important 
in this process. As the fibers are held firmly in place 
once they are deposited, reversing the field does no 
harm to the deposit. On the contrary, the deposit of 
the fibers becomes much denser on an a-c field. The 
only requirement is that the charging and deposition 
time be identical with the half period of the a-c poten- 
tial. In this case, one may say the deposition field is 
in phase with the depositing mechanism. Under such 
conditions, densities of 250,000 to 300,000 fibers per 
square inch can be obtained, all fibers standing per- 
pendicular to the surface. The alternating potential 
has yet another favorable effect on the deposition 
mechanism: it prevents the so-called tree formation. 
This is the aligning of a series of particles end to end 
like littke magnets bridging the gap between the elec- 
trodes. 

The process, of course, has to be set up for each 
individual coating process, and the process parameters 
such as the frequency of the a-c field, the field strength, 
the feeding speed of the backing material, the feeding 
speed of the particles, and the adhesive, have to be 
tuned to each other. If this is done, the possible effects 
are manifold. For instance, one may produce a pattern 
by simply applying the adhesive in pattern form before 
depositing the coating material as it is shown in Fig. 4. 

Today, small as well as large coating machines are 
available, and the field is gaining momentum. Electro- 
coating is used in various industries such as the toy 
industry, decorating industry, packing industry, in 
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Fig. 4. Patterns produced by the electrocoating process. 


sound engineering, etc. The coating of plastics with 
metallic powders is a coming field. 


ELECTROSTATIC MATTING 

IN THE ELECTROCOATING and flocking operation, the 
coating is deposited on a base material. A mat does 
not have such a base support but the fibers form a 
self-supporting structure after removal from the form- 
ing conveyor. The fiber length is normally a magnitude 
larger than those used in the flocking operation. Besides 
this, the fibers are crisscrossed and randomly distributed 
instead of being aligned in the direction of the electro- 
static field. A flocked surface is as deep as the length 
of the fibers, all the fibers standing side by side. For 
a mat, the thickness is given by the number of fibers 
piled on top of each other. The fibers are held together 
by a binder, fixing fiber to fiber at their cross points, 
while in a flocked surface the fibers are embedded with 
one end ir. a thin layer of adhesive. 

The textile industry developed the carding process 
to work vegetable and animal fibers. The fibers emerge 
from the carding machine as a loosely assembled fibrous 
membrane. Crisscrossing a number of membranes on 
top of each other will form a mat. 

One idea describes electrostatic forces acting on 
fibrous membranes as they are running off a carding 
machine in order to upend individual fibers from the 
horizontal plane of the membranes, making them suit- 
able for interlocking with other membrane layers.* 

For certain fibers and applications such as glass mats 
used for reinforcing plastics, the carding process is not 


suitable because of the fragility of the fibers, which 
when damaged lose their reinforcing property. Conse- 
quently, other methods have been developed based on 
air distribution systems. In such a system, the fibers 
have to be guided through chutes or ducts where the 
fibers tend to stick to the walls, accumulating and form- 
ing clumps which spoil the even distribution of the 
mat. 

Electrostatics fibers have been mentioned to- 
gether at least as far back as 1936 and probably before. 
One method® which is concerned with the deposition 
of fibrous material is described as follows: Two ingredi- 
ents are fed into the machine, one a fibrous and the 


and 


other a suitable binding material of a sticky character. 
The fibers are blown in by blowers and the binding 
particles by spray guns. One ingredient is charged posi- 
tively and the other negatively. The description reads: 
“During the mixing or coating process, the charges 
on the particles tend to become neutralized. There- 
after the mixed or coated particles are moved into a 
settling zone by the combined gas streams where the 
mixed or coated particles are subjected to an electric 
field which charges and deposits them on a belt in the 
form of matting or a web.” 

It is important in the matting process that the actual 
charge of the fibers is large as compared with the polar- 
ization due to the electrostatic field. Only under these 
conditions will the fibers start to mat. This surface 
polarization is due to the formation of an ionized water 
film on the surface of dielectrics.” Fig. 5 shows how the 
relative humidity of 60% produces polarization of glass 


Fig. 5. The influence 
of humidity on the 
behavior of glass fi- 
bers in a deposition 
field. (Left) Relative 
humidity above 
65%; (right) rela- 
tive humidity below 
40%. 
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Fig. 6. Deposition of a paint spray in an ionizing field. Object to be 
painted is on ground; regular spray nozzles are used. 


fibers which mat as soon as the humidity drops below 
10% 


order to prevent back corona originating on the mat 


However, the humidity must not be too low in 
surface which stops the further controlled build-up of 


the mat,11.J2 


DEPOSITION (SPRAYING) OF LIQUID 


[oO IMPROVE THE QUALITY of material or to impart 
certain characteristics to a material and in this way 
obtain a combination of properties which otherwise 
cannot be obtained, the art of coating was developed. 
Coating implies the presence of a base material to which 
a coat of other material essentially different from the 
base material is applied. In some cases, this is accom- 
piished by means of an intermediate film of adhesive 
as in the flocking operation. There short-length fibers 
or mineral particles are stuck with one end into the 
adhesive film forming a more or less unidirectional 
particle layer. Or it is just the application of a uniform 
film of liquid material like paint, varnish and so on, 
Chis leads to the very well-developed art of electrostatic 
painting. 

One of the most active fields in the development of 
electrostatic processes is production-line spray painting. 
Ihe problem here is threefold. First, the percentage of 
paint which is lost in regular spray painting is high 
and increases painting costs considerably. Second, the 
amount of spray required per article is left to the judg- 
ment of the operator which again results in overspray 
and loss of valuable paint. Third, there is the problem 
of eliminating the overspray which requires elaborate 
exhaust and waterfall eliminators. Electrostatic painting 
has come a long way in solving most of the problems 
and aiding in streamlining production-line painting 
processes and improving the finished product at the 
same time. 

How does it work? Fig. 6 shows the standard ap- 
proach. The paint is atomized by an air gun which 
directs the paint into an ionizing field set up between 
the article to be painted and an array of thin metal 
bars acting as corona source. The paint spray is charged 
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due to the ion bombardment and deposited on the 
grounded article which moves on an overhead conveyor. 

Fig. 7 shows a different approach. Here the paint is 
atomized by a modified air gun the nozzle of which is 
separated from the rest of the mechanism by long 
insulated extension tubes. These tubes are also the 
support for the corona rings which are concentrically 
arranged needle points. The article is suspended from 
an overhead conveyor and rotates around its axes while 
passing the spray nozzles. The article (which, of course, 
has to be a conductor) is placed on ground potential. 
Jetween the corona points and the article, a high elec- 
trostatic field is produced in which a stream of ions 
initiated on the corona points flows toward the article. 
In this ion stream the atomized paint droplets are 
charged and directed toward the target by electrostatic 
forces. To increase efficiency, a number of corona wires 
can be strung behind the articles. They are placed on 
the same potential as the corona points of the spray 
gun. As a result of this arrangement, all the field lines 
are forced to end on the article and any spray missing 
the target will be reversed in the strong opposing field 
and finally end up on the article. This method permits 
even complex equipment to be painted in automatic 
operation, 

A further development was the introduction of elec 
trostatic atomization. In this process, the major vari 
ables suck as atomizing air pressure and exhaust ail 
currents essentially responsible for overspray are entirely 
avoided. The spray head consists essentially of a hollow, 
cone-shaped or flat tray (Fig. 8). The paint is metered 
at a constant rate to the inner rim of the head and 
rotation of the head spreads the material uniformly 


over its inner surface. In this way, the paint flows evenly 


Courtesy lonic Electrostatic Corp. 


Fig. 7. Spray nozzles with attached corona rings. 
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to the outer edge. A strong electrostatic field is set up 
between this sharp outer edge and the article to be 
coated. Under the influence of the extremely high non- 
homogeneous field at the edge of the head, the paint 
is drawn apart and atomized and the charged droplets 
follow the field lines toward the article. Because of the 
extremely fine spray produced in this way, gravity has 
little influence on the spray pattern and a complete 
electrostatic deposition is achieved. The spray pattern 
may be varied by changing the size and shape of the 
the specific article to be painted. 
Since all of the paint leaving the spray head is de- 
posited, no other removal system is required. The 
process is truly a production-line process independent 
of the skill of an operator. In most cases, the efficiency 
is in the high 90’s and, in some instances, exceeds 
99%. As a direct result, this process gives 25-75% more 
pieces per gallon than any conventional spray finishing 


spray head to sui 


system. 

The process can be applied to metallic articles. Non- 
metallic articles require, at least temporarily, a metallic 
backing. As to the atomization, most coating materials 
which can be readily atomized can be applied. Enamels, 
lacquers, and varnishes, whether conducting or non- 
conducting, are handled satisfactorily. Conveyor speeds 
from 3 feet per minute to 800 feet per minute are being 
used. 

The latter process as well as the others described re- 
sult not only in increasing efficiency but also in improv- 
ing the painting or coating job itself. 


CONCLUSION 


THE piscussion of the various deposition processes 


involving powder, fibrous, and liquid materials has 
shown that electrostatics can be successfully used in 
production-line processes. The action obtained in a 
deposition field depends on the electrical properties of 
the precipitate. In general, the field which acts on the 
charge of the particle also causes electrical polarization 
of the particle. By controlling the surface properties of 
the particles, one may be emphasized over the other, 
leading to different actions in the deposition field. In 
all processes, it is important that uncontrollable me- 
chanical actions on the particles are eliminated. This 
presents the problem of how the particles are brought 
into the deposition field. This may be accomplished by 
intermediate coarser carrier materials or by conveyor 
belts or other conveying means. In many cases, the 
conveying means is an airstream. However, airstreams 
introduce many uncontrollable factors. It is also of 
importance whether deposition takes place under the 
influence of an ionizing or nonionizing field. 

Greater deposition forces may be developed in an 
ionizing field. However, nonionizing fields are prefer- 
able where larger quantities of materials, especially 
highly insulating materials, are to be deposited. 
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Fig. 8. Electrostatic atomizing disc replacing air spray gun. 
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165-Ton Reactor Vessel 


The 165-ton reactor vessel for New England’s first 
nuclear electric generating station was shipped recently 
from The Babcock & Wilcox Company's Boiler Division 
works in Barberton, Ohio. Measuring 27 feet long and 
13 feet across, the vessel arrived at its destination, the 
Yankee Atomic Electric Company plant site, at Rowe, 
Mass., during the week of February 8. 

A specially built depressed flatcar three times the 
length of an ordinary freight car carried the “atomic 
furnace” on its 900-mile journey. Four railroads teamed 
up to move the cargo over its carefully charted route— 
the Erie; New York, New Haven & Hartford; Boston 
and Maine; and Hoosic Tunnel & Wilmington. 
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A Symmetrical Component 


Approach to Load Balancing 


W. K. SONNEMANN 


FELLOW 


In 3-phase systems, an unbalanced load may 

tend to distort the voltages at its terminals. A 

method for correcting this condition by means 

of an additional unbalanced load connected 

between an appropriate pair of phases is de- 
scribed. 


N UNBALANCED LOAD connected to a 5-phase 
system tends to distort, or unbalance, the voltages 
at its terminals. This is because the unsymmetri- 
cal currents which are drawn by the unbalanced load 
involve unsymmetrical impedance drops in the source 
impedances. Thus, while the generated voltages at the 
ultimate source may be quite well balanced, the unbal- 
anced impedance drops from the ultimate source to the 
terminals of the unbalanced load will result in distor- 
tion of the symmetry ol the voltages at the load termi 
nals. In power system practice, it is Customary to minti- 
mize the effect through making an effort to balance the 
load on various distribution feeders. 

In low-voltage circuits, such as those fed trom poten- 
tial transformers involving relays and instruments, or in 
the testing laboratory, reconnecting the load for better 
distribution between phases is not always practical. This 








. 2 
—?> Ig 
a UNBALANCED 
VOLTAGE canteen Lone 
a c 
—-+» Ic 
Fig. 1. Circuit diagram with unbalanced load. 


Fig. 2. Phasor dia- 
gram for Fig. 1. 
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is particularly true when one item of load, or burden, 
is inherently unbalanced and cannot be changed. An 
illustration of this sort is a positive-sequence or nega- 
tive-sequence voltage filter. In such cases, an additional 
unbalanced load may be connected between an appro- 
priate pair of phases so that the total load, or burden, 
will be completely balanced. This article describes a 
method of approach, based on the method of symmetri- 
cal components, for the determination of the correct 
magnitude of the additional unbalanced burden and 
the selection of the appropriate phase pairs. The 
method is illustrated by using an arbitrarily selected 
problem. 


AN UNBALANCED-BURDEN PROBLEM 


Fic. | shows an unbalanced load connected to a source 
of 3-phase voltage at terminals a, b, and c. The unbal- 
anced load represented in block form could represent 
the total burden of numerous relays and instruments 
supplied from capacitance-coupled potential devices on 
which it is desired to balance the total load. 

Fig. 2 shows three arbitrarily chosen unbalanced cur- 
rents—/,, /,, and /,—in the phase leads. It is presumed 
that they will be measured values, both in magnitude 
and phase angle, when, by whatever suitable means, the 
voltages at terminals a, b, and ¢ are arbitrarily main- 
tained at balanced values as shown by the phase-to-neu- 
tral voltages, V’,,, Von, V.,, together with the dashed- 
line delta triangle of voltages. 


SYMMETRICAL COMPONENT ANALYSIS 


‘THE UNBALANCED CURRENTS, as illustrated in Fig. 2, 
are analyzed by symmetrical-component methods into 
their positive- and negative-sequence components. This 
analysis yields the positive-sequence current phasors /,,, 
/,,, and /,,, as well as the negative-sequence components 
Tax, Lye, 1». The method of obtaining the positive- and 
negative-sequence components of currents, as shown, is 
adequately covered in various texts and will not be re- 
peated here. 

It is apparent from Fig. 2, and from a general knowl- 
edge of symmetrical components, that if the negative- 
sequence current phasors could be eliminated, then the 
load would be balanced, as shown by the positive-se- 
quence current phasors. However, a premise to this 
problem is that the nature of the unbalanced load, o1 
burden, is such that the negative-sequence components 
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Fig. 3. Negative-se- 
quence phasors op- 
posite to those of 
Fig. 2. 


Fig. 4. Current phasors for phase 


be loading. 


cannot be eliminated from the connected load. It fol- 
lows, however, that if equal and opposite negative-se- 
quence components could be drawn by an auxiliary 
load connected in parallel with the presently illustrated 
unbalanced load, then the additional negative-sequence 
components of the additional load would completely 
neutralize the negative-sequence components of the 
presently connected load insofar as the total circuit is 
concerned. Thus, what is needed is an additional set of 
negative-sequence currents, as illustrated in Fig. 3, 
which are equal and opposite to the negative-sequence 
components shown in Fig. 2. 
PHASE-TO-PHASE LOADING 

A CLUE to a method of approach to be used in select- 
ing a suitable phase-to-phase loading is obtained by con- 
sidering the nature of a phase-to-phase fault on power 
systems. In the fault, there is no current in the unfaulted 
conductor. However, the method of symmetrical com- 
ponents teaches that the symmetrical component quan- 
tities are present in each phase. This is harmonized with 
the knowledge that there is no current in the unfaulted 
conductor by considering that the positive- and nega- 
tive-sequence components in the unfaulted conductor 
must be equal and opposite and thus neutralize each 
other insofar as current measurable with an ordinary 





Fig. 7. Phase currents of Fig. 4 with re- 


spect to Voc. respect to Vea. 
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Fig. 5. Current phasors for phase 
ca loading. 





Fig. 8. Phase currents of Fig. 5 with 
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Fig. 6. Current phasors for phase ab 
loading. 


ammeter is concerned. Using this knowledge, the three 
phasor diagrams of Figs. 4, 5, and 6 are constructed. 

In each of these three diagrams, the negative-sequence 
current phasors from Fig. 3 have been repeated. In Fig. 
4, the positive-sequence current phasor, /,,’, was arbi- 
trarily arranged equal and opposite to the negative- 
sequence current phasor, /,.’. Adding the appropriate 
sequence components together yields two phase cur- 
rents, 7,’ and J,’, with J,’ = 0. The net currents, meas- 
urable with an ordinary ammeter, are /,’ and J,’ flowing 
in conductors b and c. 

In Fig. 5, /,,’ was arbitrarily made equal and opposite 
to J.’ for a start in constructing all three of the positive- 
sequence current phasors. Adding the appropriate pha- 
sors together for this figure yields phase currents /,’ and 
I’, with nothing in phase b. Thus, phases a and ¢ are 
involved. 

In Fig. 6, the one remaining combination was used, 
where the positive-sequence current phasors were con- 
structed starting from /,,’ arbitrarily made equal and 
opposite to /,.’. This phasor diagram yields currents 
I,’ and I,’, involving phase conductors a and b. 

Various angles have been indicated in Figs. 4, 5, and 6 
between phasors and a horizontal reference line to be 
used in locating the appropriate phasors in Figs. 7, 8, 
and 9. The determination of these angles starts from 


80° ' 





20° 


Fig. 9. Phase currents of Fig. 6 with respect to 
Veo. 
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the various angular relationships shown in Fig. 2, which, 
in turn, depend upon the nature of the original unbal- 
anced load. 


SELECTION OF APPROPRIATE PHASES 


THE PHASE-CURRENT PHASORS of Figs. 4, 5, and 6 were 
8, and 9. In Fig. 7, 
since the currents involve phases 6 and c, the voltage, 


repeated, respectively, in Figs. 7, 


V,,, has been drawn, borrowed from Fig. 2. Similarly, 
in Fig. 8, the J 
Fig. 2, since the currents involve a and ¢ phases. Simi- 


‘-q Voltage phasor has been borrowed from 
larly, in Fig. 9, the voltage phasor V,, has been bor- 
rowed from Fig. 2 because it shows the voltage for the 
two phases involved. 

It is practical to obtain current phasors such as /,’ and 
I’, Fig. 7, by using a combination of resistance and in- 
ductive loading on phases b and c. This is indicated 
by the 40-degree lagging angle in the diagram. Thus, 
the total load in Fig. | could be balanced by adding an 
appropriate load in parallel with the presently unbal- 
load wherein the additional load would draw 
currents from phases b and c as shown in Fig. 7. 


anced 


Fig. 8 does not represent a practical solution. This is 
because the current phasor /,’, lagging the voltage 
phasor V,, by 159 degrees, would require a loading 
involving a negative resistance. This is not practical. 

In Fig. 9, another practical solution is indicated, in 
that it is possible to utilize a combination of resistance 
and capacitance to produce a current /,’, leading the 
voltage phasor V,, by 80 degrees. 

SUMMARY OF RESULTS 

In Fic. 10, the solution as suggested by Fig. 9 has been 
adopted, for reasons to be discussed. In Fig. 10, capaci- 
tor C and resistor R are so proportioned as to demand 
from phases a and b the currents indicated in Fig. 9. 
(The imaginary conductor carrying 1,6 = 0 = 1,,’ + 
Io’ allows the details of the circuit to be harmonized 
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Fig. 10. Circuit diagram with added load. 


with the symmetrical component concepts.) It is a mat- 
ter of simple calculations to determine the appropriate 
values of capacitance and resistance to use. The solu- 
tion suggested by Fig. 9 was used in preference to the 
solution suggested by Fig. 7 because it carries with it the 
benefit of neutralizing some of the inductive-reactance 
component of the presently existing unbalanced load. 
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In Fig. 11, balanced phase-to-neutral voltages of the 
supply circuit are shown in the same position as in Fig. 
2. Next, the positive-sequence current phasors, Iq, I, 
and /,,, were repeated from Fig. 2. Now, since the nega- 
tive-sequence current phasors involved in J,’ and J,’ 
(with 7,’ = 0 in an imaginary conductor) flowing to the 
series-ronnected resistor and capacitor of Fig. 10, com- 
pletely neutralize the negative-sequence phasors of Fig. 
2, then» is no need to show any negative-sequence cur- 
rent phasors in Fig. 11. However, the additional capaci- 
tor and resistor loading of Fig. 10 involves also the 
additional positive-sequence current phasors of Fig. 6. 
These are shown in Fig. 11 as /q,’, Zy:’, and J,,’. Adding 


Fig. 11. Phasor dia- 
gram for Fig. 10. 








these two sets of positive-sequence phasors yields the 
total currents /,”, 1,/’, and 1,’”. These constitute a set of 
balanced-current phasors for the total load, which was 
the objective of the problem. 


REVIEW OF RESULTS 


AN INSPECTION of Fig. 11 reveals that the net total 
positive-sequence currents, /,”, /,”, and 1”, are now less 
in magnitude than the original positive-sequence cur- 
rents as pictured in Fig. 2. However, projections of the 
new total phase currents on their respective voltage 
phasors, such as the projection of /,” on its voltage Vay, 
reveal at once that there will be a larger energy com- 
ponent involved. Considering only phase a, for exam- 
ple, it is obvious from the picture that the in-phase 
projection of /,” is greater than the in-phase projection 
of /,,;. The same observation applies to the other two 
phases. The conclusion from this is that more energy in 
the form of heat is being used by the total burden. This 
is harmonious with the added resistor R in Fig. 10. A 
second observation is that there is less lagging com- 
ponent in the new total currents. This, too, is harmoni- 
ous with Fig. 10 when it is remembered that the capaci- 
tor C furnishes a negative-reactance component to 
neutralize a portion of the inductive-reactance com- 
ponent of the previously assumed unbalanced load, 

In summary, this method shows an over-all gain in 
that the problem of balancing the total burden has 
been solved with the additional benefit of reducing the 
reactive component of the burden. 
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An Electric Analog of Power Transistor Heat Flow 


JAMES REESE 
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COLLECTOR = 50 TEE SECTIONS 
EMITTER = 50 TEE SECTIONS 
BASE = 10 TEE SECTIONS 





Fig. 1. Power transistor heat flow analog and current generator. 


N THE DESIGN of circuits utilizing power transis- 
a. the maximum allowable instantaneous junction 
temperature is often the major limitation on the power- 
carrying capabilities of the circuit. Transistor failure 
may result if the junction temperature exceeds, even 
momentarily, a certain maximum value. 

While the maximum safe operating junction tem- 
perature is usually given by the manufacturer, it is often 
difficult to determine what the junction temperature 
actually is under various excitation conditions. An 
electric analog of heat flow in power transistors can be 
designed to give, immediately, the temperatures through- 
out the crystal under a wide variety of excitation con- 
ditions. Further, the analog may be used to study ways 
of extending the maximum safe operating temperature. 

Fourier’s heat-flow equation in one dimension is 
analogous to the equation for voltage variation along a 
transmission line. By reducing the heat-flow model of a 
power transistor to a 1l-dimensional model, one may 
simulate the transistor with a transmission line. To sim- 
plify construction and operation, the continuous trans- 
mission line may also be simulated with an equivalent 
tee-section lumped-parameter line. Such an analog, with 
its feed source for a rectangular pulsed input, is shown in 
Fig. 1. 

An analog was constructed for the Minneapolis 
Honeywell type H6 transistor. The variations in crystal 
temperatures with time, for a rectangular pulsed input, 
are shown in Fig. 2. Note that with the analog, one may 
observe the temperature at any point in the crystal. The 
only temperatures easily obtainable experimentally are 
the junction and mounting base temperatures. Some of 
Digest of paper 59-766, ‘‘An Electric Analog of Heat Flow in Power 
rransistors,"’ recommended by the AIEE Solid State Devices Committee 
and approved by the AIEE Technical Operations Department for presen- 
tation at the AIEE Summer and Pacific General Meeting and Air 
Transportation Conference, Seattle, Wash., June 21-26, 1959. Published 


in AIEE, Transactions, pt. | (Communication and Electronics), vol. 78, 
Nov. 1959, pp. 640-43. 
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the other advantages of the analog, as compared to ex- 
perimentally obtained data, are: 


1. Changes in the physical geometry (size of base fin, 
collector termination, size of emitter and collector, etc.) 
are easily made on the analog. 

2. Ambient temperature effects may be noted on the 
analog without ovens or refrigeration. 

3. Changes in transistor characteristics with age and 
environment which necessitate constant calibration for 
experimental data are eliminated in the analog. 

4. Measurements of power input necessary to raise 
junction temperature to a dangerous level under various 
pulsed conditions can be made, with the analog, with 
no risk of damaging transistors. 


INPUT TO ANALOG 
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Fig. 2. Analog waveforms for rectangular pulsed input. 


5. With the analog, the time required to obtain 
specific pulse data is greatly reduced. 

6. The effect of various cooling techniques may be 
investigated, quite easily, with the analog. 

7. In using the analog, a mathematical representation 
of the waveform under study is not necessary. If the 
waveform can be generated and applied to the analog, 
the temperature may be determined at any point in the 
crystal, 
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Stability in Steering Control 


I. E. SUTHERLAND 


With the aid of mechanical models, a study on 

the steering mechanisms of animals has been 

conducted. Comparisons are made with many 

of our commonly used vehicles, such as auto- 
mobiles, trucks, and tractors. 


AN has long shown interest in making machines 

which would perform functions previously done 

only by living things. Sometimes the motive 
behind building such machines was to perform the 
functions better or more cheaply, and sometimes the 
motive was to bring about a fuller understanding of 
the which behave 
strikingly like small animals are shown in Figs. 1, 2, 
and 3. 


These three machines are sensitive to light and are 


animal function. Three machines 


generally attracted to lights in much the same way as 
moths. The attraction of moths to lights is called pho- 
totropism; moths are said to be positively phototropic. 
The biologist’s interest in tropisms has had a long and 
interesting history in which the electrical engineering 
profession, through the construction of mechanical ani- 
mals, is beginning to play a part. 


BIOLOGISTS AND TROPISMS 


IN 1918, Jacques Loeb described an experiment, 
shown in Fig. 4, which demonstrates that phototropic 
animals are not attracted -to lights because of a desire 
to be in the most brilliantly lit part of the room, but 


Fig. 1. Machina versatilis moving towards a flashlight. Two photocell 
eyes are located in the black head at the top of the machine. One of the 
two driving wheels can be seen in center foreground; rear caster is used 
for support; plastic bumper senses obstacles. Powered by 10 flashlight 
cells in tubes in center of machine, 36 transistors enable M. versatilis 
to chase lights, squeal appealingly when it bumps something, and at- 
tempt to avoid the obstacle.” 
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Fig. 2. Squee, the mechanical squirrel, hunts for tennis balls located 
underneath incandescent lights. After picking up ball in dark scoop 
shown at left, it goes to flashing light which marks its nest to deposit 
the ball. Squee's eyes are in two small cylinders forming a V. Single 
wheel directly below eyes both drives unit forward and turns for steer- 
ing. Power comes from a power cord trailing behind or from a lead- 
acid battery.” . 


because they are somehow forced to face toward the 
source of illumination.’ In 1954, H. F. Blum proposed 
a mathematical model of a phototropic animal which 
would face toward the source of illumination.2 Blum 
named his hypothetical model Hypotheticus loebi in 
honor of Loeb. 

Using H. loebi, Blum was able to calculate paths 
which phototropic animals should take in moving 
around lights. The calculated paths correspond very 
well to the paths of live animals, even explaining the 
circling motion which is characteristic of moths near 
light bulbs. 

Blum was familiar with some of the mechanical 
model animals which had been built. Comparing his 
own H. loebi to one of these, he said: “The relationship 
of this arthropod to M. speculatrix (Fig. 3) is not alto- 
gether clear . . .”’ H. loebi had been defined always to 
turn toward lights, but Blum had avoided any mention 
of how this was accomplished. M. speculatrix, on the 
other hand, moves toward lights, but its steering mech- 
anism is clearly defined and is not the only mechanism 
which can exhibit H. loebi-like behavior. The relation- 
ship of H. loeb: to M. speculatrix is now clear: M. 
speculatrix is a particular species of the genus typified 





Essentially full text of paper awarded first prize in the AIEE District 14 
Student Prize Paper Contest. Recommended for publication by the AIEE 
Educational Publications Committee. 
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by H. loebi. The author's M. versatilis, shown in Fig. 
1, is another such species. 
TYPES OF STEERING MECHANISMS 

Differential-Drive Steering. In the case of M. versa- 
tilis, there are two symmetrically placed driving wheels 
which, if driven at different speeds, make the machine 
turn (Fig. 1). Many common vehicles steer in this way: 
Caterpillar tractors or bulldozers, military tanks, row- 
boats, and certain large ships when maneuvering in 
close quarters by driving the propeller on one side for- 
ward and on the other side backward. 

It is easier to 
differential-drive 


obtain stable steering control in a 
vehicle than in some other types of 
vehicles because any steering correction is felt at once 
throughout the entire vehicle. The rate of turn of a 
differential-drive vehicle is proportional to the differ- 
ence between the right- and left-side driving rates, and 
if this difference is made proportional to the heading 
error, the heading error will decrease exponentially to 
zero. More complicated relations between the driving 
rates and the heading error, involving time lag or 
simple nonlinearities, will generally provide stable 
steering control by use of a single feedback path with- 
out compensation, because there is no time lag between 
making a change in the steering mechanism and sensing 
the change. 

As one might expect, the control systems of differen- 
tial-drive vehicles are very simple. For example, a mod- 
ern military tank, which must have power steering 
because of its size, has no feedback loop built into its 
steering system. The driver, in moving his steering 
wheel, controls clutches which apply engine power to 
increase the speed of one track and decrease the speed 
of the other through two sets of planetary gears in the 
transmission.’ The driver senses heading errors and, 
moving his steering wheel in proportion to these er- 
rors, Closes the single feedback path involved in steering 
the tank. 

Loeb’s early work on tropisms suggested that some 
insects use differential drive steering. Loeb said that if 
in an insect one eye be more brightly illuminated than 
the other, 


“ 


. » . the muscles connected with the more strongly illumi- 
nated eye are thrown into a stronger tension and if now 
impulses for locomotion originate in the central nervous 
system, they will no longer produce an equal response in 
the symmetrical muscles, thus turning the head and body 
of the animal to the source of light.” 1 


If the stronger tension Loeb mentions interferes with 
the locomotion of one side of the animal, the animal 
uses differential-drive steering, but if the stronger ten- 
sion tends to curve the animal’s body, the turning to 
the source of light results from rudder action. In some 
species it may be hard to decide whether turning re- 
sults from differential-drive or rudder action. 


Rudder Steering. Most of the common vehicles in use 
today use a rudder or guiding wheels to provide direc- 
tion control. Automobiles, trucks, children’s tricycles, 
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Fig. 3. Machina speculatrix is similar to Squee in steering 
design except that only a single photocell is used. It can 
associate sound, light, and touch.’ 


and large ships all have a separate part, wheels or 
rudder, which pivots to provide steering. Guidance of 
these vehicles is customarily accomplished by using two 
feedback loops. For example, a truck with power steer- 
ing has a mechanical feedback loop which positions its 
guiding wheels according to commands given by the 
driver, who closes a second feedback path by sensing 
errors in the truck’s course. 

In Fig. 5 is shown a schematic plan view of a rudder 
steering vehicle, in this case a tricycle. It is clear that 
dg/dt = V/R and that R sin §= L. For small 6, then, 
dq/dt = K6 where K is a constant proportional to the 
velocity V. This relation between » and 6, expressed 
in transform notation, has been placed in the block 
diagrams, Fig. 6, as G.(s). G,(s) depends on the type of 
mechanism used to move the steering system. 

If an electric motor or hydraulic cylinder is used to 
move the steering column, G,(s) will be of the form 
K/s or K/s(s + 1). If a single-loop system is used to 


DIRECT SUNLIGHT 


DIFFUSE LIGHT 


ANIMALS IN TUBE ~<—~~\ 




















H I 


Fig. 4. The classic experiment of Jacques Loeb, which shows that phote- 
tropic insects will move from light into the shade. The insects are placed 
in glass tube; they move toward source of light, the window at right, 
even though they leave the brightly lit left half of the tube. 
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Fig. 5. Plan view of rudder steering vehicle. 











Fig. 6. Block diagrams of steering servomechanisms for automobiles: 
(a) Unstable single-loop system; (b) Second loop added for stability. 


control the vehicle, as in Fig. 6(a), steering will be un- 
stable. The common cure for this instability is shown 
in Fig. 6(b). Here a second feedback path has been added 
to make the part of the circuit within the dotted line 
have a simple constant transfer function. Thus, in an 
automobile with power steering, the position of the 
steering wheel and the angle of the front wheels are 
related by a constant through the use of a hydraulic 
servomechanism with feedback. Similarly, the position 
of a ship’s wheel and its rudder angle correspond, even 
though huge engines are used to turn the rudder. If the 
inner loop in either of these vehicles were to fail, 
steering control would be lost. 


Turning Heads. The 2-loop system of Fig. 6(b) is 
common in man’s vehicles because the sense organs of 
these vehicles are located in their bodies. The author's 
conception of an animal built like this is shown in 
Fig. 7. This animal, named Hypotheticus ridiculus be- 
cause of its obvious departure from nature’s custom of 
putting heads in front of animals, would have to know 
the position of its front end accurately in order to 


steer stably, just as some measuring device must sense 
the 6 of Fig. 6(b). 

Animals which use rudder steering are built with 
their sense organs on the steering element; for example, 
snakes. The mechanical animals of Figs. 2 and 3 are 
also built in this way, the photocell eyes being mounted 
on top of the steering column. The sense organs, then, 
sense ¢ + 6, in the terms of Fig. 5, rather than just 9. 
Fig. 8(a) gives the block diagram applicable to Squee, 
a mechanical squirrel, expressed in the artificial vari- 
ables @ and § 

Like Squee, many live animals have a connection be- 


to show its similarity to Fig. 6. 


tween steering and sense direction. For example, 


. if the tail in a normal shark be bent to one side the 


eyes of the animal move . in an Opposite sense. On the 


convex side of the animal, the white of the eye is more visi- 


ble in front, on the concave side it is more visible behind . . .”” 


That is, the shark’s inside eye rolls forward, ensuring 
that the shark may see in the direction in which it is 
going. Similar behavior is observed in fish. Loeb indi- 
cates that a change in the position of the head of a dog 
changes the tone of the muscles which control the front 
legs, thus making the dog proceed in the direction in 
which its head is facing. Horses can be controlled by 
turning their heads; in fact, to make a horse turn very 
sharply, one pulls its head far to one side. It may be 
that man has achieved freedom from this attachment 
of head position and direction of travel by standing 
erect. 

It might be expected that in a vehicle whose driver 
turned with the guiding wheels, power steering could 
be accomplished without any feedback loop other than 
the driver. Fig. 9 shows such a vehicle, and although a 
feedback loop is provided in its steering system by the 
manufacturer, it is often removed by the driver.4 


Similarity Between Squee and M. versatilis. If one 
watches the earth mover, shown in Fig. 9, at work, it 
is impossible to say whether it uses differential-drive 
steering or rudder-type steering. The two front wheels 
are powered, and it could be that they are driven at 
different rates, just as M. versatilis’ wheels are in order 
to steer. Or it could be that the front wheels and cab 
are twisted sideways by hydraulic cylinders in just the 
same way that Squee’s front wheel and eyes are moved 
by a motor. To find out which is the case requires 
examination of the machinery included in the vehicle. 
In the case of the earth mover, hydraulic cylinders 
twist the front wheels and cab for rudder steering. 





Fig. 7. Hypotheticus ridiculus, which steers like an automobile. It is like 
an automobile in that its head and eyes are located on its body, just 
as the driver of an automobile is located in its body. H. ridiculus could 
steer by turning its front end in one direction or the other, just as an 
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automobile steers by turning its front wheels. There would be a time 
lag between its starting a turn at its front end and observing the turn 
at its head just as there is a time lag between twisting a car's steering 
wheels 10 degrees and observing 10 degrees change in heading. 
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In trying to decide which type of steering a given 
animal uses, a similar difficulty arises. For example, a 
snail that is turning a corner may be driving harder on 
one side than the other, using differential-drive steer- 
ing, the curve of its body merely showing where the 
head was previously. On the other hand, this same snail 
may have long muscles in its sides to curve its body, 
and driving uniformly underneath, make a_ corner. 
Proof of which method the snail uses depends on show- 
ing the existence of either a body curving mechanism 
for rudder steering, or the ability to crawl at a different 
rate on one side than on the other. 


STEERING IN ANIMALS 


ALTHOUGH proof of which type of steering the follow- 
ing animals use must rest on observing biological mecha- 
nisms, we can speculate on the type of steering used in 
some simple cases. Since snakes and earthworms can 
wriggle even if held away from any support, they at 
least have the long body curving muscles necessary for 
rudder-type steering. Snails probably also use rudder- 
type steering, although as has been shown, this is yet to 
be proved. 

On the other hand, the animals with inflexible bodies 
probably use differential-drive steering. Crabs cannot 
curve their bodies; they must use differential drive. A 
lobster’s head and body are fused together; when it 
crawls, differential-drive steering is used. Insects prob- 
ably use differential-drive steering; however, this fact 
may be a little more difficult to determine. 

Certain animals such as fish use the long body-bend- 
ing muscles for locomotion, thus confusing the steering 
issue. For animals such as this, however, steering when 
coasting is clearly of the rudder type. 


CONCLUSIONS 


STUDY OF MECHANICAL MODELS of animals shows two 
contrasting steering systems in use. Examples of these 
two systems in vehicles, model animals, and live ani- 
mals are as follows: 


1. Using differential-drive steering: bulldozers, mili- 
tary tanks, M. versatilis (Fig. 1), crabs, lobsters, and 
probably insects. 


2. Using rudder-type steering with sense organs on 
the rudder: some self-loading earth movers (Fig. 9), 
Squee (Fig. 2), snakes, worms, and probably snails. 

Some study of biological mechanisms must be done be- 
fore insects, snails, and some other borderline cases can 
be classified with certainty. 








Fig. 8. Block diagram of steering servomechanism in rudder steering 
animals: (a) Expressed in the artificial variables of Fig. 6 to show sta- 
bility; (b) Expressed in measurable variables to show single-loop char- 
acter. 
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Fig. 9. Earth-moving vehicle whose driver turns with the front wheels. 
Whether it is similar to Squee, Fig. 2, or M. versatilis, Fig. 1, must be 
determined by a detailed study of the mechanism used for steering. 
Similarly, which method animals use for steering must be determined 
by a detailed study of their muscle arrangements. 


Automobiles and large ships use rudder steering with 
sense organs on the main body. Vehicles of this type 
commonly use control systems with two feedback loops; 
animal steering mechanisms need only a single feedback 
path for stable operation. In building vehicles with 
complicated control systems, consideration should be 
given to animal-like mechanical systems. If simplifica- 
tion of control system outweighs additional me- 
chanical complexity, use of an animal-like system will 


be justified. 
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Jet-Driven Gas Turbine 


One of the world’s first jet-driven gas turbines for 
stationary power is expected to go on stream early this 
summer at the Clementville, Ky., pipeline compressor 
station Of the Columbia Gulf Transmission Company, 
subsidiary of Columbia Gas Systems, Inc. The gas tur- 
bine, which is rated at 10,500 hp, was developed by The 
Cooper-Bessemer Corporation, Mount Vernon, Ohio, 
and Pratt & Whitney Aircraft Division of United Air- 
craft. 
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Electrified Fibrous Air Filters 


J. W. THOMAS E. J. WOODFIN 


filters” and consist of a fibrous media on which is im- 
pressed a direct potential field gradient. They may be 
made by printing conducting channels on thin Fiber- 
glas media, or by inserting Fiberglas packing between 
plates of electrostatic precipitators. 

Electrostatic precipitators function both by charging 
air-borne particles and then by collecting particles 
under an impressed direct potential field gradient. 
This is a most efficient method of operation. With 
electrified fibrous filters, particle charging is not quite 
so important. Due to presence of Fiberglas packing, 
particles to be collected are already close enough to 
surfaces so that small naturally existing charges and 
polarization forces are sufhicient to deposit particles. 

Electrified fibrous filters may be visualized as con- 


ie ventional parallel plate precipitators with plate spacings 
Fig. 1. One-inch precipitator. 


of a few thousands of an inch. 


Fests were made of experimental electrified fibrous 
) 


ry wo OF THE DEVICES most commonly used to 
| clean air of atmospheric dust are mechanical filters, 
frequently made of Fiberglas media, and electrostatic 
precipitators. For air conditioning application, neither 


filters nor precipitators are entirely satisfactory. 


Fibrous filters are small, cheap, and have low-pressure 


drop, but are inefhcient in removing particles as small 


as cigarette 


+ 


smoke. Electrostatic precipitators are efh- 
cient in removing cigarette smoke, but are normally 


too large and expensive for air conditioner application. 


filters by passing cigarette smoke (about 1/2 micron 
diameter) through them at various known air velocities 
and field gradients. Efficiency was determined by sam- 
pling a portion of the influent and effluent through 
white “Millipore” filters, and measuring the reflectances 
of the resulting discolored sampling filters. 

Fig. | shows the evaluation of one of the Fiberglas- 
packed precipitators, which was |-inch deep in direction 
of air flow. Fig. 2 shows efficiency of this precipitator 
in filtering cigarette smoke as a function of superficial 


\ third type of air cleaner, which as yet has had air velocity and impressed direct potential field gradi- 


ri 
gr 


Fig. 2 (left). Efficiency of precipitator 
of Fig. 1. Curve 1—field, 5,500 volts 
per inch; Curve 2—field, 11,000 volts 
per inch; Curve 3—field, 20,000 volts 
per inch. 


Fig. 3 (right). Efficiency of 14.5-inch 
precipitator. Curve 1—-Fiberglas, no 
field; Curve 2—no Fiberglas, 23,500 
volts per inch field; Curve 3—Fiber- 
glas, 10,700 volts per inch field; 
Curve 4—Fiberglas, 23,500 volts per 
inch field AIR 
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relatively little investigation, combines action of me- ent. Fig. 3 shows the efhciency of a similar preetpitator 


chanical fibrous filters and electrostatic precipitators. 


These filters may be designated “electrified fibrous an 


Digest of paper 59-680, recommended by the AIEE Domestic and Com 
mercial Applications Committee and approved by the AIEE Technical 
Operations Department for presentation at the AIEE Appliance Techni 
cal Conference, Cleveland, Ohio, May 18-19, 1959. Published in AIEE 
Transactions pt. IL (Applications and Industry), vol. 78, Nov. 1959, 
pp. 276-78 

J]. W. Thomas and E. J 
St. Joseph, Mich. 


Woodfin are with the Whirlpoo! Corporation, 
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14.5-inches deep, tested with and without Fiberglas 
packing, in direction of air flow. From the figure, there 
is a synergistic improvement due to combining field 
and Fiberglas; that is, efficiency is considerably greater 
than that calculated from each effect separately. For 
example, at 200 feet per minute, efficiency with Fiber- 
glas only is 17%; field only, 35%. With both field and 
Fiberglas, efficiency is 82%. 
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Constant-Frequency Generator Systems 


B. V. HOARD 
MEMBER AIEE 


N THE PLANNING AND DESIGN of electric gen- 

eration systems for aircraft there is always the need 
for reduction in weight, volume, maintenance, and re- 
building costs. There is also the need for improvements 
in performance; i.e., better voltage and frequency con- 
trol and higher efficiency. A system design is important 
which will improve reliability by reducing unpredic- 
table failures through fewer and more reliabie parts, 
especially those subject to wear. 

A frequency make-up generator is proposed as re- 
placement for the existing constant-frequency generator 
and mechanical constant-speed drive system. In the new 
system, an exciter and a rotating static-type fyequency 
changer feeds make-up or slip-frequency power into 
the polyphase-wound generator rotor (field) as shown 
in Fig. 1. The frequency (f2) produced by shaft rota- 
tional speed and the rotor slip frequency (f,) add 
algebraically to provide a constant stator output fre- 
quency (f,). A reference frequency (f,) which is equal 
to f;, and a signal generator, provide slip frequency 
signals for control of frequency-changer power. The 
number of wearing parts will be reduced to shaft bear- 
ings. The frequency changer will be made from semi- 
conductors which with sufficient derating, will have a 
long life. As a result the reliability of the new system is 
estimated to be considerably better than for constant- 
frequency generating systems now used in aircraft. 

The frequency make-up generator can be built to 
operate all-below or below-through and above synchro- 
nous speed. A weight comparison for 60-kva systems of 
each type shows the following: if equal maximum-shaft 
operating speeds and equal centrifugal-force stresses in 
the rotors are maintained, then the weights of the two 
system types are about equal for shaft-speed variations 
up to 2-to-I ratio. This speed ratio is within the require- 
ments of most existing jet-type aircraft engines. 
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Fig. 1. Frequency make-up generator with variable-speed shaft. SG— 
signal generator; G—generator; FC-—freq y changer; EX—e 
RF—reference frequency; VR—voltage regulator. 
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Fig. 2. Transistorized frequency changer. CR:\— input rectifier; Q—tran- 
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sistor; CR.—blocking rectifier; C—capacitor; CR;—by-pass rectifier. 


The signals and controls necessary for operation be- 
low, through, and above synchronous speed are more 
complicated than for a system operating all-below 
synchronous speed. The all-below system is selected here 
as providing better reliability. 

A small I-kva 60-cycle generator was assembled and 
tested to provide “proof of principle.” The static 
quency changer used is It converts 


fre- 
shown in Fig. 2. 
transistors are 
used to irvert this power to slip frequency for use in 
the generator rotor. In the form shown, it will supply 


60-cycle power to direct current, and 


reactive power to the generator rotor in an efficient 
manner. Controlled rectifiers were not yet available 
when these tests were made but could have been used 
with some circuit modifications. The tests were success- 
ful except that semiconductors with higher rating than 
those available were needed. However, rapid progress 
is being made in this field. 

A comparison between a 60-kva frequency make-up 
system with a 60-kva brushless generator and its con- 
stant-speed drive yields the following: 


1. ‘The weight of the new system is estimated to be 15 
to 20% less. 
Volume and total length will be less. 
The efhiciency will be three to five points better. 
Maintenance and rebuilding costs will be materially 
less 
Frequency deviation for step-load changes will be 
reduced essentially to zero. 
In-flight failures will be reduced and reliability im- 
proved 





Digest of paper 59-773, ‘“‘Constant-Frequency Variable-Speed Frequency- 
Make-Up Generators,’ recommended by the AIEE Air [ransportation 
Committee and approved by the AIEE Technical Operations Department 
for presentation at the AIEE Summer and Pacific General Meeting and 
Air Transportation Conference, Seattle, Wash., June 21-26, 1959. Pub 
lished in AIEE Transactions, pt. Il (Applications and Industry), vol. 78, 
Nov. 1959, pp. 297-304 
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Automatic Logging of AM, FM, and 


cy Transmitting Station Parameters 


GUSTAVE 
ASSOCIATE 


A description of a system which automatically 

and continuously measures and records param- 

eters associated with AM, FM, and television 

transmitters—remote or local. Technical funda- 

mentals used for recording these parameters 
are discussed. 


HE periodic logging of data required by the Fed- 
(FCC) 


routine mechanical operation. It is 


eral Communications Commission is a 


best per- 


formed by a mechanism, which is usually more accurate 
and more reliable for this kind of work than a man. In 
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Fig. 1. Block diagram of system. 


addition, automatic logging of parameters gives the 
trained, reasoning engineer more time to devote to those 
jobs which can more effectively use his skill and judg- 
ment. 

Station policy and other intangibles may weigh sig- 
nificantly when management decides whether or not to 
install the automatic logging equipment. These factors 
are different for all stations, and beyond the scope of 
this article. However, general industry has found it most 


Essentially full text of paper CP60-60 presented at the AIEE Winter 
General Meeting, New York, N. Y., Jan. 31—Feb. 5, 1960. Recommended 
for publication by the AIEE Broadcasting Committee. 


Gustave Ehrenberg is with the Minneapolis-Honeywell Regulator Co., 
Philadelphia, Pa. 
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Ehrenberg—Logging of Transmitting Station Parameters 


EHRENBERG 
MEMBER AIEE 


profitable to use such mechanisms for typically routine, 
repetitive tasks. The broadcast industry will find it so, 
too. 


Transmitting parameters usually recorded are: 


1. Final amplifier plate voltage 
Final amplifier plate current 
3. Common point r-f current 


Amplitude ratio to tower base r-f currents 
(for pattern indication of directional array). 


Phase angle between tower base r-f currents (for 
pattern indication of directional array). 


Frequency deviation 
Reflectometer incident 


. Tower beacons and navigation lamps 
COMMERCIAL PACKAGES AVAILABLE 


Several diflerent packages of equipment are available 
(see appendix for details). Their applications are for: 
(1) Remote AM station with directional array; (2) Con- 
solidated AM station with directional array; (3) Remote 
AM or FM or television station—omnidirectional; (4) 
Consolidated AM or FM or television station—omni- 
directional; and, (5) Minimum system (similar to 4). 


SYSTEM DESCRIPTION 


Vo.taGes from the various parameters, proportional 
to their values, are converted into low direct voltages or 
direct millivoltages, and fed to the selector switch 
(Fig. 1). Then each voltage or millivoltage, in sequence, 
feeds through the switch and on to the measuring servo. 
From there, the signal is placed on the telemetering 
servo, which transmits the signal a maximum of 100 
miles over a no. 19-gauge telephone pair, or 50 miles 
over a no. 22-gauge telephone pair. Since the signal is 
direct current, the least expensive type of continuous 
metallic pair is adequate, but maximum resistance can- 
not exceed 10,000 loop ohms. 

The transmitted signal is 1.5 to 3 milliamperes, turned 
into millivolts by a dropping resistor at the receiver. 
The receiving recorder then takes each millivolt signal 
in proper sequence and prints it on the chart, each with 
its own distinctive identifying color and symbol. Once 
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each revolution, the selector switch in the receiver is 
sychronized with the selector switch in the transmitting 
unit. 

There are eight selective high- or low-alarm points 
which can be wired to any recorder point at the cus- 
tomer’s discretion. Two alarm points can be used to 
bracket a parameter reading with a high and a low 
alarm. 

As many as 15 different variables—parameters—can be 
recorded in sequence in multicolor on the | 1-inch-wide 
strip chart at the rate of one point each 30 seconds. 

The automatic logging system will accept direct volt- 
age in any of the following standard ranges: (1) 0 to 10 
millivolts, (2) 9 to 2 volts, (3) 0 to 8 volts, (4) 0 to 1 
volt, (5) 0 to 5 volts and (6) 0 to 10 volts. 

If zero center scales are desired or required, these volt- 
age ranges can be suppressed 

COMPONENT DESCRIPTION 

Measuring Servo in Transmitting Unit. This unit 
uses a bridge circuit to supply a standard variable milli- 
(Fig. 2). 
The bridge is powered by a Zener-diode voltage supply, 


voltage to null-balance the incoming signal 


accurate to 0.1%. A retransmitting slidewire, also pow- 
ered by a Zener supply, gives an electrical signal to the 
telemetering servo input. The servo is accurate to 0.25% 

Ratio Servo in Transmitting Unit. This servo accepts 
two voltages: one from tower A, and the second from 
tower B or C in sequence (Fig. 3). The tower A voltage 
is servo-balanced against a Zener voltage Z. Tower B 
voltage is brought to the retransmitting slidewire, me- 
chanically ganged to the first slidewire. 


Z 
A 


XA =—Z 
X 


XB = Output voltage 
; Z i 
Substituting 4 for X, 


BZ 
A 


Output voltage = “* 
Z, being a constant, can be disregarded, and the servo 
position is proportional to B/A. 
The output voltage is delivered via the selector switch 
to the measuring servo with an accuracy of 0.25% 
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Fig. 3. Ratio servo in 
transmitting unit. 
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Fig. 4. Telemeter servo 
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REMOTE TRANSMITTER 


Telemeter Servo in Transmitting Unit. The telemeter 
servo transmits a milliamperage proportional to an in- 
coming millivoltage (Fig. 4). A null 
achieved between the incoming millivoltage and the 


balance must be 


outgoing milliamperage passing through a calibrated 
rhe 
milliamperes through the resistor gives millivolts. When 
the system is not in balance, the servo amplifier drives 


fixed resistor in series with the transmission line. 


the rheostat on the power supply to increase or decrease 
the voltage until the proper milliamperage is transmit- 
ted to give a balance. Obviously, this makes the telem- 
etering system entirely independent of power-supply 
voltage fluctuations, and also entirely independent of 
transmission-line resistance change as long as it does not 
exceed 10,000 ohms. Line leakage is the only effect not 
compensated for in this type of telemetering system. On 
a good line, the system is accurate to 0.25% 

Servo-Operated Recorder Used for Receiving Unit. 
A synchronous vibrator is used to “chop” direct current 
into pulses going through an input transformer that is 
center tapped to produce alternating current (Fig. 5). 
The alternating current is applied to the grid of the 
first voltage amplification stage. Note that this alter- 
nating current is in phase with the 115-volt line supply- 
ing current to the transformer of the power amplifier. 
The synchronous vibrator has a small permanent mag- 
net that is operated by an electromagnetic coil energized 
by the power transformer filament winding. 

The amplifier consists of three standard-resistance 
capacitance-coupled voltage-amplification stages. The 
output stage is actually a phase discriminator. The grids 
of the two sections of the output tube are tied together 
and are operated from the output of the last voltage 
stage. The plates of the tube are supplied with alter- 
nating power. The cathodes of the tubes are connected 
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to the end of one winding of a 2-phase motor. The othe 
end of this winding connects to the center tap of the 
transformer supplying the plate voltage. The second 
winding of the 2-phase motor is energized from the 115- 
volt line supplying power to the amplifier. This wind- 
ing is in series with a capacitor. The capacitor shifts the 
phase of the current in this winding by 90 degrees. This 
90-degree current-phase shift is needed for operation of 
a 2-phase motor. One field should be 90 electrical de- 
grees from the other. The phase of the current coming 
from the amplifier will be either in phase with the 
power-line current, or 180 degrees out of phase because 
the synchronous vibrator remains in phase with the 
power line. 


TO TOWER FLASHING BEACONS 
OR NAVIGATION LAMPS 


Fig. 5 (eft). Servo- 
operated recorder 
used for receiving 
unit. 

SELECTOR 
SWITCH 








Fig. 6 (right). Tower- 
TRANSFORMER 





am 
CURRENT t 


light transducers. 


Operating Conditions. 1. If there is no voltage input 
to the amplifier, the grids of the output tubes will not 
be energized and the output tubes will pass current since 
they are not at cutoff. However, this current will be 
120 cycles d-c as shown. The servo motor will then tend 
to move in opposite directions for each half-cycle, and 
will not move. 

2. If the input to the amplifier is plus-minus, the 
grids of the output stages will be plus (+) when one 
tube fires, and minus (—) when the other tube fires. 
Therefore, the output will look similar to the second 
wave form since one set of waves has grown, and the 
other set has diminished. The motor will move in the 
direction designated by the large waves. 

3. If the input to the amplifier is minus-plus, the 
grids of the final output stage will be positive (+) when 
the opposite tube plate is positive (+), or when the 
other half-cycle appears. Therefore, the output wave 
will be similar to the third diagram shown, or 180 de- 
grees from the first set of half-cycles. The motor will 
turn in the opposite direction. 


Fig. 7 tleft). Light 
panel with input ad- 
justments for a con- 
solidated station. 


Fig. 8 (right). Inside 
of recorder case. 


Fig. 9 (left). Receiv- 
ing recorder chassis 
swung out showing 
selective alarm ad- 
justable 
switches. 


alarm 


Fig. 10 (right). Front 
of remote transmit- 
ter unit showing 


servo amplifiers. 
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There is a capacitor in parallel with the winding of 
the motor energized by the amplifier. This capacitor 


tunes the circuit to 60 cycles, and instead of a half-wave 
pulse, the oscillations will give full 60-cycle a-c sine 
wave which can be seen on an oscilloscope. The capac- 
itor, in series with the other motor winding energized 
by the 115-volt power lines, tunes this winding for mini- 
mum impedance. This winding draws 11 watts to 15 
watts (approximately) from the power line. The wind- 
ing energized from the amplifier draws approximately 
| to 2 watts. This is sufficient to supply a rotating field 
to the motor. The amplifier has an amplification factor 
of | million. About 4 microvolts across the input will 
start turning the servo motor. The recorder pen as well 
as a series of adjustable cams which trip switches for 
alarms, are operated by this servo system. 

Alarm System in Recorder. The alarm system is a se- 
lective type, so that only the alarm connected with the 
point being measured can operate. This allows each 
variable to operate anywhere over the instrument's 
Il-inch scale without affecting any other point. The 
cam alarm switches are energized in sequence through 
a selector switch. A timing mechanism allows the instru- 
ment to come to balance before applying power to this 
circuit. Relays are dropped out to give an alarm light 
by the cam switches if the cam settings are exceeded 
A manual reset button picks up the relays, which are 
then held in by a holding contact. 


PFRANSDUCERS AT TRANSMITTER 

Tower-Light Transducers. The transducer is a cur- 
rent transformer whose primary is placed in series with 
one line of the tower-light cable (Fig. 6). The output 
is across a variable resistor. The resistor produces an a-c 
voltage which is rectified by a full-wave bridge before 
it passes through two choke capacitor filters and finally 
through an r-f filter. The smoothing filter will take a 
10-cycle per minute pulsing of tower beacons and give 
only a 1% flicker to the pen motion of the recorder. 
The same transducer is used for tower side lights and 
beacon lights. 

Voltage and Current Transducers. Voltage trans- 
ducers are generally in the transmitters especially if re- 


Fig. 11. Transmitter showing front panel 


Note input selector switches. Space is available for extra 


swung ovt. 
switches for automatic control. 


mote control is used. They are voltage dividers to reduce 
voltage to a low value at ground reference. Current 
transducers are shunts, usually in the ground side ol 
circuits, and of sufficient size to give a voltage if remote 
control is used. 

Transducers for Large Current Measurement at High 
Voltage Above Ground Reference. A saturable reactor, 
powered by the 120-alternating-voltage power line, iso- 
lates the high-potential current electrically. The reactor 
requires a full-wave rectifier and filters, plus voltage 
division, to reduce the input to an acceptable level for 
the logging equipment. 

Monitors for Frequency, Reflectometer Incident, etc. 
The monitors include a meter circuit for output reading. 
Generally, there 1s provision made to substitute an ex- 
ternal meter for a 10% 
the range of the external meter resistance can be in- 
serted instead, to give an adequate millivoltage for either 
microamperes or milliamperes in the meter circuit. The 
logging equipment uses this millivoltage directly. This 
millivoltage is generally at ground reference, and where 
it exceeds 100 volts, an isolation servo with ground ref- 
erence transmission is required 


resistor. A calibrated resistor in 


CONCLUSION 


‘THE AUTOMATIC LOGGING of AM, FM, and television 
transmitting stations is an accomplished fact. Systems 


Fig. 12 (eft), Back 
of transmitter unit 
showing ratio, meas- 
uring and telemeter- 
input 
adjustments, naviga- 
calibrat- 
ing equipment, and 


ing servos, 
tion lamp 


input terminal blocks. 


Fig. 13 (right). Side 
view of transmitter 
amplifiers, 
input 


showing 
servos, and 
adjustments. Drees scummantsnnenens 
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are presently operating in stations WTOP and WMAL 
in Washington, D.C., and at KFI in Los Angeles, Calif. 

Data gathered from the WTOP installation are being 
submitted by the National Association of Broadcasters 
(NAB) to the FCC to secure an FCC ruling that the 
charts are acceptable for the official log of a station. 

What has long been suspected is being proved: that 
improved accuracy and reliability of readings, as well 
as improved efficiency in the use of manpower, is 
making the use of this equipment mandatory in station 
ope ration 

Che system and its component parts have all been 
designed with an eye toward the future. Provisions have 
been made in the remote measuring and telemetering 
unit for the installation of automatic control for trans- 
mitters. This control would keep the transmitter within 


PPPTTPETIM 
Raehe AE 
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Fig. 14. Receiving instruments with alarm light panels. 


its parameters right at the transmitter site, and so would 
require no long distance telemetering for control pur- 
poses. This system is available now if the broadcasting 
industry will specify it. 


Appendix 


SEVERAL DIFFERENT PACKAGES Of equipment are avail. 
able, all for relay rack mounting. Their components are: 


1. Remote AM Station with Directional Array. 


A. Transmitter assembly—20-inch vertical height 
panel space. 

1. Measurement servo 

2. Ratio servo 


3. Telemeter servo 
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4. Synchronizing apparatus 
5. R-F filters 
6. Input circuit span calibrating potentiometers 
B. Receiver—1534-inch vertical height 
1. Strip chart recorder with multipoint printout 
and selective alarm switches. 
2. Eight-alarm lamp panel—31,-inch vertical height 


2. Consolidated AM Station with Directional Array 


A. Multipoint strip chart recorder with measuring 
circuit and selective alarm switches. 
B. Eight-alarm light panel—31,4-inch vertical height. 
C. 1014-inch vertical height panel containing: 
1. Ratio servo 
2. R-F filters 
3. Input circuit span calibration potentiometers 


3. Remote AM or 


tional 


FM television statton—Omnidtrec- 


A. Transmitter assembly—20-inch vertical height 
panel space. 
1. Measurement servo 
2. ‘Telemeter servo 
R-F filters 
5. Input circuit span calibration potentiometers 


Receive 


) 
3. Synchronizing apparatus 
} 


1. Multipoint strip chart recorder with selective 
alarm switches. 
2. Eight-alarm 


height. 


lamp panel—3l4-inch _ vertical 


4. Consolidated AM or FM or television statton—Omni. 
directional 


A. Multipoint strip chart recorder with measuring 
circuit and selective alarm switches. 
B. Eight-alarm light panel—314-inch vertical height 
C. 10-14-inch vertical height panel containing: 
1. R-F filters 
2. Input circuit span calibrating potentiometers 


5. Minimum System (similar to no. 4) 


On all of the equipment described, included as stand- 
ard is a series of calibrating precision rheostats so the 
customer’s parameters can be brought to within the 
spans of the measuring system by the turn of a dial. In 
this system the calibrating rheostats are deleted. This 
was done to provide a minimum expense package for 
the smallest stations. Station engineers are required to 
put in their own equipment (the calibrated voltage- 
dividing resistors) to bring all of their parameters to the 
required millivolt span of the measuring system. 

Systems no. 1 and 2 would not be used for FM and 
television stations because these stations do not have 
directional antenna arrays. 





Please mail back your mem- 
bership survey card promptly. 
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INSTITUTE ACEEVERGES 


AIEE Winter General Meeting 
Attended by More Than 5,000 Persons 


Ross Photo 


DIGNITARIES at the Winter General Meeting were: (left to right) J. H. Foote, AIEE president; 
J. F. Fairman, winner of the Edison Medal; and C. E. Eble, president of Consolidated Edison 
Company of New York, who was the principal speaker at the general session. 


NEW YORK CITY was again host to the 
AIEE Winter General Meeting, held Jan 
uary 31-February 5, 1960, at the Statler 
Hilton and Sheraton-Atlantic Hotels. Total 
attendance was 5,186. In 112 technical 
sessions, 491 papers were presented 

Among the social events held were an 
informal tea on Sunday afternoon, a 
smoker on Tuesday evening, and a dinner 
dance on Thursday evening 

Inspection trips were made to the Bell 
felephone Laboratories, Bergen Generat 
ing Station of the Public Service Electric 
& Gas Company, Anaccnda Wire and Cable 
Company, Consolidated Edison’s Astoria 
Generating Station, Ford Motor Company's 
Mahwah, N. J., Plant, Brookhaven Na- 
tional Laboratory, Consolidated Edison’: 
Indian Point Nuclear Generating Plant, 
New York International Airport, and many 
other important industrial locations in the 
New York area. 

R. T. Weil, Jr., chairman of the Winter 
General Meeting Committee, presided at 
the general session, held Monday after- 
noon, February 1. 

AITEE President J. H. Foote preseated a 
brief address, “Beginning Our Fourth 
Quarter-Century,” the text of which is 
given in this issue, p. 263. 

The John Scott Award was presented to 
Dr. D. A. Lyon, Woodbridge, Conn., scien- 
tist and consulting engineer, for his in- 
vention of a method for producing the first 
useful optical coating for the reduction of 
light reflections. The presentation was 
made by Curtiss Pritchard, of the City 
Prust of the City of Philadelphia, admin- 
istrators of the award. 

Presentation of the AIEE Prize Paper 
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Awards, as announced on p. 151 of the 
February issue of Electrical Engineering, 
was made by Mr. Foote, assisted by W. R 
Harris, chairman, AIEE Prize 
Committee. 


Awards 


The Edison Medal presentation cere 
monies were next on the program. A. C. 


BESIDE the AIEE Win- 
ter Meeting attendance 
chart are: (left to right) 
Howard Rothstein of 
Brooklyn, N. Y., and 
Rosolind Soodak of the 
Bronx, N. Y., both stu- 
dents of the City Col- 
lege of New York, and 
R. T. Weil, Jr., chair- 
man of the general 
committee for the Win- 
ter General Meeting. 


Ross Photo 
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Monteith described the history of the 
Medal, H. C. Forbes outlined the career 
of the medalist, and Mr. Foote made the 
presentation to J. F. Fairman, AIEE past- 
president and vice-president of the Con- 
solidated Edison Company of New York, 
who made a brief acceptance speech (see 
pp. 278-82). 


Candidates Named 


The Nominating Committee announced 
candidates for president, for vice-presi- 
dents of the odd-numbered Districts, for 
treasurer, and for three members of the 
Board of Directors, as reported in the 
March issue, p. 235. They are as follows: 
president—C. H. Linder; vice-presidents 
C. E. Gaylord (District 1), R. J. Weil, Jr. 
(District 3), F. W. Bush (District 5), 8. C 
Wright (District 7), H. A. Carlberg (Dis 
trict 9), A. W. Rauth (District 11), H. A. 
Criley (District 13), and P. G. Wallace 
(District 15); directors—R. B. Gear, C. ‘I 
Hatcher, and C. T. 
W. R. Clark. 

The keynote address, “Russian Power 
Developments and Some Implications for 
the United States,” was delivered by C. F 
Eble, president, Consolidated Edison Com 
pany of New York. The text of this address 
may be found on pp. 266-69 of this issue 


Pearce; treasurer 


More than 100 technical sessions on a 
arge variety of subjects were held through 
out the week. The Safety Committee spon 
sored a symposium on grounding fot 
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RECIPIENT of the John Scott Medal, Dr. D. A. kyon (center), Woodbridge, Conn., scientist and 
consulting engineer, receives congratulations from D. C. Rubel (left), vice-president of the City 
Trusts of the city of Philadelphia, which administers the medal. J. H. Foote (right) is national 
president of the AIEE. Mr. Rubel made the presentation of the medal during the opening general 


session of the AIEE Winter General Meeting. 


safety, in addition to a session in which 
temporary paralysis following “freezing” 
to a wire, field treatment of electric shock 
cases, and fibrillating currents were dis 
Man-Machine 


Committee sponsored papers on use of the 


cussed The Integration 
SAGE computer for training and analysis 
of performance of SAGE system operators, 
automatic maintenance operation in an 
electronic telephone central office, and use 
of an electronic data-processing system for 
making military operational decisions. A 
number of interesting papers on electrical 
engineering education were presented in 
two sessions sponsored by the Education 
Committee. Topics covered included the 
public schools in relation to electrical en 
gineering, the AIEE as an educational 
catalyst, secondary school education, 
trends in undergraduate curricula, in 
dustry and advanced education, education 
of the 


education of electrical engineers for pro 


electrical engineering teacher, 
fessional careers, and graduate electrical 
engineering education in the United States 


in 1959. 


Communication 


4 wired-memory translator with shared 
access, transmission problems in time-divi 
automatic 
telephony, and the numerical-graphical 


sion switching networks for 


method in the design of multiterminal 
switching circuits were some of the topics 
covered in two sessions on communication 
switching systems sponsored by the Com 
munication Switching Systems Committee. 

In the field of communication theory, a 
symposium on “Parallel Computation of 
the Nervous System—Reliability through 
Redundancy” 
by scientists from the Research Laboratory 
of Electronics and Lincoln Laboratory of 
the Massachusetts Institute of Technology 
and a scientific representative from the 
University of Illinois. 


was held, with participation 
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The Data Communication Committee 
sponsored a session on capabilities of the 
telephone network for data transmission. 
An evaluation of the telephone message 
plant for data transmission and a presen- 
tation of data-phone-customer results were 
two topics that received emphasis. A paper 
on a high-speed (105,000 bit per second) 
data-transmission system was presented. 

Iwo sessions were held on wire com- 
munications, one of which was devoted 
entirely to the £6 voice repeater. The 
other session was given over to applica 
Pacific Railroad, 
and an all-transistorized trunk carrier 
system. 

A session on telegraph systems heard 
papers on a freight car report sorting sys 


tions on the Union 


tem; a step-driven digital magnetic re- 


corder a high-capacity — teletypewriter 
terminal set; and a report on recent ad 
vances in printing telegraph apparatus 
Also included were papers on advance 
ments in the facsimile art during 1959, 
and the 82B/ 
message switching system. 


The Radio 


Committee sponsored two sessions. Papers 


military teletypewriter 


Communication Systems 
on mobile telephone service; mobile radio 
transmission surveys: and = intermodula 
tion effects in FM and PM systems were 
read at the first session. The second ses- 
sion heard presentations on radio com 
munication in aviation, r-f transmission 
line engineering, and the matching of a 
high-loss transmission section 

Pelevision—color and monochrome—was 
the general subject of a group of papers 
sponsored by the Broadcasting Committee. 
The “Automatic Logging of AM, FM, and 
IV Transmitting Station Parameters” 
(see pp. 304-08) and the Redstone Arsenal 
closed-circuit educational television — sys- 
tem were presentations highlighting the 
session. Also heard was a paper on dial- 
selected industrial television for ticket 
reservation facilities. 
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The Data and Wire Communication 
Systems Committees sponsored a session on 
data communications over wire systems. 
Topics included were a delay distortion 
simulation set; the effect of delay distor- 
tion on data transmission; and a survey of 
cable characteristics for data communica- 
tion. 

A special symposium on the Interna- 
tional Telecommunications Union and its 
decennial conferences of 1959 was held on 
the evening of February 3 under the spon- 
sorship of the Communication Division. 
F. B. Bramhall, of the Lenkurt Electric 
Company, was chairman. F. C. deWolf, 
chief of telecommunications, Department 
of State, and head of the United States 
delegation to the conferences, reviewed the 
origin, history, and general purpose of the 
Union. He stressed the role that new and 
emerging nations will play in the organi- 
zation’s future activities. Mr. DeWolf 
stated that eventual balance of control 
may pass to the Asian-African group of 
nations. W. E. Bloecker, of the American 
Telephone & Telegraph Company, spoke 
on the International Telephone Regula 
tions. He stated that the reason the United 
States is not a signatory to the Interna 
tional Telephone Regulations is because 
this country does not want to hamper 
development of a dynamic art. M. H. 
Woodward, chief, International Div sion, 
Federal Communications Commission, fe 
viewed some of the good reasons why tts 
United States is a signatory to the Inte. 
national Telegraph Regulations. Some u 
the reasons are based on the need of inte: 


national agreement for: (1) uniform alpha 
bets and codes, (2) uniform word-count 
procedure, (3) methods and ratios of levy- 


ing tolls by classes of messages, (4) uni 
form procedures and “Q” and “Z” signals 
for servicing cablegrams and radiograms. 
P. D. Miles, of International Radio Ad- 
visory Committee, spoke on the radio regu 
lations and the International Frequency 
Registration Bureau. 


General Applications 

A number of interesting papers were 
presented in three sessions sponsored by 
the Land Transportation Committee. Ex- 
perience since 1943 with electrification of 
the Sorocabana Railway was described, as 
were the Pennsylvania Railroad class GG-1 
electric locomotives and bilevel central- 
powered passenger equipment. Another 
paper discussed some of the economic 
trends which appear to make railroad 
electrification inevitable. The use of digi- 
tal computers for calculation of train pet 
formance and for simulation of single-track 
railroad operation was outlined. In_ the 
field of rapid transit, a paper was pre 
sented on high-performance cars for the 
Hudson and Manhattan Railroad. 

An unusual feature of the meeting was 
the presentation on board the U.S.S, Ar- 
gentina of a paper describing the electrical 
installations of the §. §. Brasil and Argen- 
tina. Other papers sponsored by the Ma 
rine Transportation Committee discussed 
neutral grounding as applied to marine 
a-c systems and the advantages of un- 
grounded marine systems. 

Electric heating was the topic of a ses 
sion sponsored by the Domestic and Com- 
mercial Applications Committee. Calcula- 
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EJC Nuclear Congress 
New York Coliseum 
New York, N. Y. 
April 4-7, 1960 


Southwest District Meeting* 
Shamrock-Hilton Hotel 
Houston, Texas 

April 4-6, 1960 


Electrical Engineering in Space 
Technology Conference* 

Hotel Baker, 

Dallas, Texas 

April 11-13, 1960 


Materials Handling Conference* 
Sheraton Hotel 

Philadelphia, Pa. 

April 12-13, 1960 


East Central and Alleghenv-Ohio 
Valley District Meeting 

Daniel Boone Hotel 

Charleston, W. Va. 

April 12-14, 1960 


AIEE-ASME Railroad Conference* 
Penn-Sheraton Hotel 

Pittsburgh, Pa. 

April 20-21, 1960 


AIEE-ASME-IRE Automatic Tech- 
niques Conference* 
Sheraton-Cleveland Hotel 
Cleveland, Ohio 

April 18-19, 1960 


Paper and Pulp Conference* 
University of Florida 
Gainesville, Fla. 

April 21-22, 1960 


Rubber and Plastics Conference* 
Sheraton-Mayflower Hotel 
Akron, Ohio 

April 25-26, 1960 


Great Lakes District Meeting* 
Pfister Hotel 

Milwaukee, Wis. 

April 27-29, 1960 


North Eastern District Meeting* 
Sheraton Biltmore Hotel 
Providence, R.1. 

May 2-4, 1960 


AIEE-IRE-ACM Western Joint Com- 
puter Conference* 

Jack Tar Hotel 

San Francisco, Calif. 

May 3-5, 1960 


AIEE-IRE-U of V Educational 
Frontiers in Biomedical Engineer- 
ing Conference* 

University of Vermont 

Burlington, Vt. 

May 5-6, 1960 


AIEE Future Meetings 


Spring Textile Conference* 
Georgia Institute of Technology 
Atlanta, Ga. 

May 5-6, 1960 


AIEE-IRE-EIA-WCEMA Electronic 
Components Conference* 
Washington, D. C. 

May 10-12, 1960 


Farm Electrification Conference 
Sheraton-Fontenell Hotel 
Omaha, Nebr. 

May 10-12, 1960 


Appliance Technical Conference* 
Leland Hotel 

Mansfield, Ohio 

May 16-17, 1960 


Annual Cement Industry Technical 
Conference* 

Pfister Hotel 

Milwaukee, Wis. 

May 17-18, 1960 


ATEE-ISA-ARS-IAS National Tele« 
metering Conference* 

Mariman Hotel 

Santa Monica, Calif. 

May 23-26, 1960 


World Power Conference 
Instituto Nacional de Industria 
Madrid, Spain 

June 5-9, 1960 


Summer General Meeting 
Chalfont-Haddon Hall 

Atlantic City, N. J. 

June 19-24, 1960 

(Final date for +?P—closed, tCP 
Syn.—closed, CPMs—April 15) 


Pacific General Meeting 

El Cortez Hotel 

San Diego, Calif. 

August 8-12, 1960 

(Final date for +TP—May 10, tCP 
Syn.—May 20, CPMs— June 3) 


Aero-Space Transportation Confer« 
ence 

El Cortez Hotel 

San Diego, Calif. 

August 8-12, 1960 

(Final date for +TP—May 10, tCP 
Syn.—May 20, CPMs— June 3) 


AIEE-ASME Engineering Manage- 
ment Conference 

Morrison Hotel 

Chicago, Il. 

September 14-16, 1960 

(Final date for +TP—June 16, {CP 
Syn.—July 1, CPMs—July 11) 


ATEE-IRE Industrial Electronics 
Conference 

September 21-22, 1960 

(Final date for +TP—June 23, {CP 
Syn.—July 8, CPMs—July 18) 


AIEE-ASME National Power Con- 
ference 

Bellevue-Stratford Hotel 
Philadelphia, Pa. 

September 21-23, 1960 

(Final date for +TP—June 23, tCP 
Syn.—July 8, CPMs—July 18) 


Petroleum Industry Conference 
Skirvin Hotel 

Oklahoma City, Okla. 

September 25-28, 1960 

(Final date for +TP—June 27, ¢ 
Syn.—July 12, CPMs—July 22) 


Fall General Meeting 

Morrison Hotel 

Chicago, Il. 

October 9-14, 1960 

(Final date for +TP—June 10, tCP 
Syn.—July 21, CPMs—Aug. 5) 


ATEE-IRE-EIA-SMPTE National 
Electronics Conference 

Sherman Hotel 

Chicago, Il. 

October 10-12, 1960 

(Final date for +TP—July 12, tCP 
Syn.—July 27, CPMs—Aug. 5) 


AIEE-IRE Nonlinear Magnetics and 
Magnetic Amplifier Conference 
Bellevue-Stratford Hotel 
Philadelphia, Pa. 

October 26-28, 1960 

(Final date for +TP—July 28, tCP 
Syn. Aug. 12, CPMs—Aug. 22) 


ATEE-IRE-ISA Electrical Tech- 
niques in medicine and Biology 
Conference 

Sheraton-Park Hotel 

Washington, D. C. 

October 31—November 2, 1960 
(Final date for +TP—Aug. 2, tCP 
Syn.—Aug. 17, CPMs—Aug. 26) 


Magnetism and Magnetic Materials 
Conference 

Hotel New Yorket 

New York, N. Y. 

November 14-17, 1960 

(Final date for +TP—Aug. 16, tCP 
Syn.—Aug. 31, CPMs—Sept. 9) 


1961 Winter General Meeting 
Hotel Statler 

New York, N. Y. 

January 29-February 3, 1961 

(Final date for +TP—Oct 31, {CP 
Syn.—Nov. 10, CPMs—Nov. 25) 


*Final date for submitting papers— 
closed 


+TP—Transactions Paper 

tCP Syn.—Conference Synopsis 
CPMs—Conference Manuscript 
DPMs—District Manuscript 

(District Paper Synopses should be di- 
rected to the District Meeting Com- 
mittee) 


Transactions and conference papers must conform to the requirements in Author’s Guide 
For a copy, write to E. C. Day, AIEE, 33 W. 39th St., New York 18, N. Y. 
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Schedule of Special Technical Conferences 


1960 *Conterence and Location Sponsors 

May 5-6 Educational Frontiers in Biomedical Engineering—University of Vermont, AIEE-University of Vermont 
Burlington, Vt 

June 21-22 Standards and Electronic Measurements—National Bureau of Standards AIEFE-IRE-NBS 
Laboratory, Boulder, Colo 

Oct. 5-7 Extra-High-Voltage Cable—Mark Twain Hotel, Ithaca, N. Y AIRE 

Nov. 9-11 Power Industry Computer Application—Chase Hotel, St. Louis, Mo. AIEE 

Dec. 11-14 Eastern Joint Computer—Hotel New Yorker, New York, N. Y. AIEE-IRE-ACM 


1961 
Jan. 9-11 Reliability and Quality Control—Bellevue-Stratford Hotel, Philadelphia, Pa. AIEE-IRE-ASQC 


Keb. 16-17 Solid-State Circuits AIEE-IRE-University of 
Pennsylvania 


Mar. 20-24 Nuclear Engineering Congress—Chicago, Il. AIEE-ASME-EJC Members- 
AIME Mer. 

April 11-12 Materials Handling—Chicago, II. AIEE 

April 18-20 Cement Industry—Sheraton-Cadillac Hotel, Detroit, Mich. AIEE 

May 1-2 Farm Electrification—Kentucky Hotel, Louisville, Ky. AIEE 

May 9-11 Western Joint Computer—Ambassador Hotel, Los Angeles, Calif. AIEE-IRE-ACM 

May 23 Fractional Horsepower Motors—Biltmore Hotel, Dayton, Ohio AIEE 

June 26-30 Aero-Space Transportation—Bellevue-Stratford Hotel, Philadelphia, Pa. AIEFE 

Sept. 14-15 Engineering Management—Hotel Roosevelt, New York, N. Y. AIEE-ASME 

Sept. 17-20 Petroleum Industry—Jung Hotel, New Orleans, La. AIEE 

Oct. 9-11 National Electronics—Sherman Hotel, Chicago, II. AIEE-IRE-EIA-SMPTE 


*For earlier conferences, see ““AIEE Future Meetings” on p. 311 
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tion of electric heating load and deter- 
mining heat losses in residences were dis- 
cussed by W. R. New and E. E. Linden, 
respectively. Also presented were papers 
on economics of heat pumps and heat 
storage as applied to residential heat 
pumps. 

Three papers were presented under the 
sponsorship of the Production and Appli- 
cation of Light Committee. Subjects cov- 
ered included integrated lighting and air- 
conditioning systems, acceptance and use 
of higher lighting levels, and voltage- 
temperature life testing of fluorescent bal- 
last insulation systems 


Industry 

Storage batteries and the general topic 
of electrical grounding as related to un- 
derground corrosion and cathodic protec- 
tion were the subjects of two sessions spon- 
sored by the Chemical Industry Commit- 
tee. Characteristics of nickel-cadmium 
sealed cells, aircraft storage batteries, lead- 
acid storage batteries in telephone service, 
and a constant-voltage battery charger 
were some of the topics with which the 
session On storage batteries was concerned. 
Papers on the effect of electrical ground- 
ing systems on underground corrosion and 
cathodic protection; and on the ground- 
ing, bonding, and cathodic protection of 
pipeline pumping stations roused general 
interest at the other session. 

The Feedback Control Systems Commit 
tee sponsored six sessions on various as- 
pects of control systems. These aspects cov- 
ered the feedback 
theory; reliability and the systems concept 


following: control 
(a panel discussion); ideas for solving con- 
trol systems (a panel discussion); control 
system components; and two sessions on 
nonlinear control systems. 

A “Planning-for-Growth” session  dis- 
cussed the effect of economics on system 
planning and the use of the digital com- 
puter in industrial power system design. 


Chis session was sponsored by the Indus- 
trial and Commercial Power Systems Com- 
mittee. 


In the field of industrial power rectifiers, 
there were 10 presentations. Silicon and 
germanium rectifier equipment received 
emphasis. A report on progress in high 
power rectifier technology and a discussion 
of mechanical rectiier definitions are 
worthy of note. 

A session on automation systems in 
metal industry discussed automation for 
sinter plants and servo cortcol for syn- 
chronized conveyors. Advanced electric 
systems for application to metal industry 
processes was also presented. The session 
on electric systems for metal industry was 
devoted mainly to rectifier power supply 
applications. 

rhe burgeoning field of industry control 
came under the scrutiny of four papers. 
Topics included arc suppression tech- 
niques and devices; d-c magnetic crane 
hoist control for a-c powered cranes; and 
a study of an engine-generator control sys- 
tem. 


Instrumentation 


Among subjects discussed in a session 
sponsored by the Indicating and Integrat- 
ing Instruments Committee were thermal 
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WINNERS of AIEE Prize Awards presented during the Winter General Meeting are: (seated, left 
to right) V. S$. Thomander and R. C. Macindoe, Newark, N. J.; N. R. Schuh, Lima, Ohio; R. M. 
Hubbard, Seattle, Wash.; Kien Chuang and L. F. Kazda, Ann Arbor, Mich.; (standing, left to 
right) T. Sommer, Bronx, N. Y.; T. W. Liao, Pittsfield, Mass.; G. E. Adams, Schenectady, N. Y.; 
M. G. Poland, Portland, Oreg.; F. J. Trebby, Spokane, Wash.; R. F. Estoppey, Newark, N. J.; 


and F. J. Mullin, Pasadena, Calif. 


voltage converters capable of making ac- 
curate voltage measurements up to 30 me, 
a transistorized footage counter for the 
paper industry, and an astatic a-c/d-c com 
parator with a wide frequency range. 

A session on special instruments and 
measurements covered the role of a stand 
ards laboratory in a missile plant, funda- 
mental properties of matter as related to 
wire tension, and determination of ex- 
ternal inductances of closed conductors by 
means of an electrolytic tank. In addition, 
a bibliography on ground resistance and 
potential-gradient measurements was dis- 
cussed. 

Iwo papers on multiplexing were given 
at a session sponsored by the Telemeter- 
ing Committee. One paper discussed multi 
plexing principles and the other covered 
the development and application of time 
division multiplexing equipment for data 
transmission on an electric power system. 
Also described were a current-balance tele- 
metering transmitter for pilot-wire appli- 
cations and a pulse-duration telemetering 
system for industry. 

Both analog and digital data-handling 
techniques were covered in a session spon- 
sored by the Recording and Controlling 
Instrumentation Committee. Papers were 
presented on design and _ performance 
characteristics of a high-speed wide-chart 
recorder, a power line transient recorder, 
and a solid-state digital computer system 
for electric load monitoring. 


Power 


Numerous subjects in the power field 
were covered in a total of 32 technical 
sessions. The Transmission and Distribu 
tion Committee sponsored five sessions, one 
of which was related to switching surges 
and transients. Included in a session on 
extra-high voltages were a group of papers 
on the various aspects of the General Elec 
tric Company’s Project EHV. Discussed in 
a session on distribution systems were 
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planning through optimized design, eco- 
nomic analysis, and application of capaci 
tors to distribution feeders. Transmission 
line economics and design were among the 
subjects covered in a session on towers, 
poles, and conductors. In another session, 
measurement of strength of insulators, wet 
flashover test methods, electric stress grad 
ing of insulator strings, and radio inter- 
ference studies were described. 

rhe first of three sessions sponsored by 
the System Engineering Committee cov 
ered a variety of subjects, including short 
range peak-load prediction, use of labor 
force statistics on estimating loads, and 
principles of economic dispatching for 
power system operators. Another session 
covered methods of calculating transmis 
sion losses as well as hydrothermal eco- 
nomic scheduling. The third session was 
devoted to digital computer solutions of 
such problems as turboalternator resyn 
chronization, line-to-ground and 3-phase 
short circuits by the matrix method, and 
single phase-to-ground faults. 

The Power Generation Committee spon 
sored two sessions, the first of which cov- 
ered some of the aspects of generation 
planning. Load and capacity models for 
planning by simulation were described in 
one paper. Determination of generator in 
stallation dates by means of simulated re- 
serve margins was the subject of another 
paper. Announcement of plans for a future 
round-table discussion on power station 
automation was made by D. M. Santer, 
Westinghouse Electric Corporation. In an 
other session, a minimum excitation sys 
tem for generator regulation systems was 
described, as was a simplified method for 
determiring a transfer scheme on station 
auxiliary busses. New energy sources were 
discussed in two papers, one giving a re- 
cent history of thermoelectric and me 
chanical conversion of solar power. 

In a session sponsored jointly by the 
System Engineering and Power Generation 
Committees, a bibliography of load and 





frequency control literature from 1922 to 
1957 was described by J. Preminger of the 
Israel Institute of Technology. In addi 
tion, a report on application of probabil 
ity methods to generating capacity prob 
lems and a panel discussion on this sub- 
ject were presented by the AIEE Probabil- 
ity Applications Working Group 

In five sessions sponsored by the Rotat 
ing Machinery Committee, numerous topics 
ot interest in this field were discussed. 
Papers related to various phases of testing 
included reports on evaluation of very- 
low-frequency testing, puncture hazard of 
d-c testing of large machines, d-c testing 
of machine windings, accelerated voltage 
endurance tests, and impulse testing of a-c 
machines. In a session devoted primarily 
to commutation design, a basis for in 
ductance calculations was described, as 
Spring-engaged 
magnetic clutches and electromagnetic fric 


were digital techniques 


tion clutches were discussed from the point 
of view of characteristics and application 
Among other topics covered were analysis 
of solid-rotor machines, voltage harmonics 
of salient-pole generators, unbalanced 
loading of turbine-generators, and the cal 
culation of stray-load losses in d-c ma- 
chines 

In a session sponsored by the Relays 
Committee, two papers on transistorized 
phase-comparison relaying were presented. 
The first paper was concerned with the 
principles and circuit; the second de 
scribed the application principles and all 
testing, subsequent to design testing, con- 
sidered necessary to check the equipment 
under actual system conditions. The Re 
lays Committee also sponsored another 
session in which pilot-wire protection of 
transmission lines and prevention of sub- 
harmonic ferroresonance in coupling-ca- 


pacitor potential devices were discussed. 
Also presented was a bibliography of relay 
literature for 1957-58. 


STUDENT PRIZES were 
awarded at the Win- 
ter General Meeting 
to: Robert Allington 
(center), first place 
winner, and R. C. 
Sommer (left), second 
place winner. Con- 
gratulating the = stu- 
dents was J. H. Foote, 
AIEE president. 


Ross Photo 


The Rotating Machinery and Relays 
Committees jointly sponsored a session fea- 
turing papers on induction motor protec- 
tion, thermal relationships in an induction 
motor, equivalent circuits of asynchronous 
and canned motors, and the pull-in cri 
terion for reluctance motors. 

Standards and revisions of standards on 
a-c power circuit breakers were among the 
important topics discussed in sessions spon- 
sored by the Switchgear Committee. In- 
cluded were proposed American Standard 
definitions (C37.3), revision of standard 
on rating structure (C37.4), revision of 
standard method of determining values of 
a sinusoidal current wave and a normal 
voltage (C37.5), re- 
vision of standard test procedure (C37.9), 
and standard application guide (C37.10). 
Phe effect of current chopping in circuit 
breakers on networks and_ transformers 
was described in two papers. Other sub- 
115-kv 


vacuum interrupter switch and mechanical 


frequency recovery 


jects included field tests on a 


loadings on circuit-breaker bushings. 

he Substations Committee sponsored a 
symposium on extra-high-voltage substa 
tions. In a session sponsored jointly with 
the Switchgear Committee, subjects de 
scribed were use of rod gaps for substation 
protection, insulation co-ordination — of 
circuit breakers during operation, mini- 
mum volt-time characteristics for power 
circuit breakers, and automatic line trans 
fer equipment for supervisory systems 

Ihree sessions were held under the 
sponsorship of the Transformers Commit- 
tee. One of these sessions was devoted to 
insulation testing of specialty transformers, 
particularly with regard to the proposed 
AIEE test procedure. Other sessions in 
cluded papers on ground-current measure- 
ments during transformer impulse tests, 
pseudo-final voltage distribution in im- 
pulsed coils and windings, Permalex—a 
new insulation system, and studies of in- 
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sulating oil in new and used transformers. 

The Substation and Transformers Com- 
mittees together sponsored a session which 
included two papers on audible noise in 
power transformers. Also presented was a 
paper on a 400-mva bulk power substation 
as well as one on a mobile test unit de- 
signed to bring factory testing to power 
transformer repair shops. 

Telemetering applications and operating 
experience on a large power system were 
discussed in one of three papers presented 
at a session sponsored by the Power Sys- 
tem Communications Committee. Other 
topics covered were neutralizing chokes 
for telephone lines entering power stations 
and operation of a power-line carrier sys- 
tem during sustained line faults. 

The Protective Devices Committee spon- 
sored a group of five papers on lightning 
arresters. Among the topics considered 
were application for protection of multi- 
line substations, protection of high-volt- 
age stations, a thermal approach to the 
analysis of arrester operating duty, prob- 
lems in standardization, and radio influ- 
ence voltage values. 

Two sessions sponsored by the Insulated 
Conductors Committee included papers on 
a variety of subjects, such as power cable 
shielding characteristics, a high-voltage 
capacitor-graded pothead, the Texada Is 
land submarine cable crossing, and im 
proving building-wire performance. 


Science and Electronics 


This technical division sponsored more 
than 40 papers comprising more than a 
dozen sessions on infrared devices, elec 
tronics, new electron tube developments, 
ceramic electron tubes and other devices, 
electrostatic processes, microwave tubes, 
thermionic energy converters, and modern 
circuit techniques. 

The infrared devices session covered in- 
frared detection systems, an image con- 
verter for thermal radiation; copper-doped 
germanium as a target material for an in- 
frared camera tube; and a new photo- 
conductive cell—the 7427. 

In the electronics field, ultrahigh-tem- 
perature (500 C) electronic transformers 
received special attention. A tentative pro- 
posed standard for low-power wide-band 
transformer and a_ tentative proposed 
standard for electronic power transformers 
aroused interest. Other papers were on 
the effects of transformer parameters on 
surge voltage transients in rectifier circuits, 
and on an analysis and synthesis (with the 
“complete” equivalent circuit) of the 
wide-band — transformer. Ihe use of 
alumina power as a potting material for 
electronic power transformers concluded 
the session. 

The ceramic electron tube developments 
session was devoted to a new, rugged ce 
ramic pencil tube for class C service, a 
ceramic tube for low-level amplifier use, 
and a ceramic hot-cathode gas rectifier for 
use in high-temperature applications. 
Other developments dealt with the rare 
earth hydride reservoirs and design con- 
siderations for modulators and converters 
using a new miniature beam-deflection 
tube. 

Papers on various aspects of corona phe- 
nomena took up the major part of the 
session on electrostatic processes. There 
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were also papers on electrostatic propul- 
sion for space vehicles and turbulent gas 
flow and electrical precipitation. 

The session on microwave tubes de- 
voted two papers to the traveling-wave 
tube which discussed the suppression and 
limiting of undesired signals in traveling- 
wave tubes and an X-band _ periodic-fo- 
cused traveling-wave tube limiter chain. 
Another paper dealt with experiments on 
a series of. §-band Crestatrons. In addition, 
there was a paper on a 1,000- to 2,000-me 
voltage-tunable magnetron and a_ paper 
entitled ““A Dual-Mode Pre-TR Tube.” In 
the field of thermionic energy converters, 
there were papers on the high-vacuum 
and solid-state types and on the construc- 
tion of a converter, Other subjects covered 
were the Los Alamos plasma thermocouple 
and the development of nuclear-powered 
thermionic-converter power systems. 

Aspects and applications of the tunnel 
diode circuit, ferroelectric energy converter 
circuits, and solid-state switching circuits 
and amplifiers for airborne and_ space- 
vehicle control systems highlighted the 
two sessions on modern circuit techniques. 
Characteristics of wide-band direct couple 
amplifiers and a transistor Morse-to-tele- 
printer code converter were also discussed. 

Ihe Insulation Committee sponsored 
two sessions devoted, respectively, to solid 
and liquid dielectrics. Some of the topics 
covered in the session on solid dielectrics 
were an insulation system for Naval ship- 
board motors that are intermittently sub- 
mersed, a new technique improving elec- 
trical and physical properties of inorganic 
insulation, and the determination of the 
toxicity of gases. The session on liquid di- 
electrics heard a discussion on the bubble 
theory for electric breakdown of liquid 
dielectrics and a report on the 1959 inter- 
national symposium on conduction and 
breakdown in liquid dielectrics. A paper 
on the electrical stability of insulating oils 
was also presented. 

Thermal life of varnished glass cloth and 
a study of thermal deterioration § of 
enameled wire highlighted a session on 
thermal endurance. Also included were a 
paper on factors affecting the aging char 
acteristics of various wire coating mate- 
rials in transformer oil and one on a study 
of normality of distribution of thermal 
life-test data. The session on corona ef- 
fects, also sponsored by the Electrical In- 
sulation Committee, heard papers on the 
measurement and influence of surface 
charges on the inception voltage between 
dielectric and metal dielectric surfaces, on 
a capacitance bridge method for measur- 
ing integrated corona charge transfer and 
power loss per cycle, and on the study of 
discharges in dielectric voids by photo- 
multiplier methods. Other subjects were 
the ionization and electron attachment co- 
efficients in aklyl, and the electrical track 
ing resistance of polymers. 

The Computing Devices Committee 
sponsored three sessions on control com- 
puters under the following general head- 
ings: application analysis for control com 
puter selection, comparison of incremental 
(DDA) and whole-number (GPC) arith 
metic computers, and special computer 


applications. In another session sponsored 
by the same committee, there were pres- 
entations on the automation of computer 
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AN INSPECTION TRIP to the Okonite Company's North Brunswick, N. J., cable plant was at- 
tended by 120 AIEE members. One of the points of interest was the modern plastics extruder 
here examined by: (left to right) L. S$. Milligan, DeLong Corporation; G. M. Jeffares, Plantation 
Pipe Line Company; !. W. Borda, Okonite’s vice-president and general sales manager; W. T. 
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Pipe Line Company; Peter Zarakas, Consolidated Edison Company; and 


W. H. Underwood, Long Island Lighting Company. Mr. Milligan, Mr. Zarakas, and Mr. Under- 
wood are members of the AIEE Committee that handled all inspection trips during the Winter 


Meeting. 


panel wiring and an automatic program 
checkout, among a group of other papers 
under the heading of “Approaches to the 
Solution of Computer Problems.” In two 
additional sessions sponsored by the same 
committee, six papers were devoted to the 
design theory of combinational switching 
circuits which included the subjects of the 
minimization theory, representation of 
switching functions, and an introduction 
to switching (Boolean) algebra. The final 
session, covering computer application 
in manufacturing, was devoted to papers 
on integrated systems planning, production 
line balancing, and on an experiment in 
simulation of factory operation on a digi 
tal computer. Also presented was a paper 
on complete manufacturing information 
produced by computer for large a-c motor 
coils. 

Magnetic amplifiers and solid-state de 
vices received strong attention at two ses 
sions. Topics included solid-state firing 
circuits for trinistors, controlled rectifier 
frequency multipliers using inverter prin 
ciples, and recent developments on mag 
netic-coupled multivibrators. The second 
session was devoted exclusively to magnetic 
amplifiers in such applications as sym- 
metrical frequency multiplier circuits, and 
instabilities of push-pull magnetic ampli 
fiers feeding the field of an electric ma 
chine. 

Basic sciences were well represented with 
16 papers presented at three sessions spon- 
sored by the Basic Sciences Committee. 
Subject matter ranged from such topics as 
the measurement of temperature in weld- 
ing arcs, and the electromagnetic induc- 
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tion damping of vibratory motion through 
the subject of the generalized recurrence 
relations in the analysis of nonlinear sys 
tems to the more rarefied discussion of 
conformal transformations in analog sim 
ulations of non-Laplacian fields. Included 
in the same session with this last subject 
were papers on difference equations and 
their applications, generalized Brillouin 
flow, and on the synthesis of linear filters 
with real or imaginary transfer functions. 
One entire session was devoted to electro- 
magnets and related phenomena. 

The session on nucleonics heard pres- 
entations on the safety aspects of a pres- 
surized water nuclear reactor power plant 
and on the design of an eddy-current 
brake for a sodium-cooled nuclear power 
reactor. Other topics were the critical as 
sembly work for the Enrico Fermi reactor 
and the principles of the power supply of 
the 12.5-Bev proton synchrotron at the 
Argonne National Laboratory. 

The growing field of molecular elec- 
tronics received the attention of 10 papers 
in two sessions sponsored by the Solid 
State Devices Committee. Presentations 
were made on molecular electronic phe- 
nomena, the theory and applications of a 
monolithic null device, and a microminia- 
ture full adder. Some new examples of 
molecular engineering were presented 

A symposium on radiation effects, spon 
sored by the Electrical Insulation and Nu 
cleonics Committee, drew a highly inter- 
ested audience to hear discussions on cal- 
culating the absorbed dose from electron 
irradiation, dosimetry, radiation effects 
and electronic components, thermoelectric 
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power, and transmission of electromagnet 
waves through an ionized atmosphere. 

\ silicon-controlled rectifier and 100-kw 
highlighting the 


first of two. sessions on semiconductor 


trinistors were topics 


rectifying devices and applications spon 
sored by the Semiconductor Metallic Rec- 
Committee Ihe second 


tifiers session 


heard presentations on problems en 


countered in applying the silicon-con 
trolled rectifier to control tungsten lamp 
loads, trinistor triode power inversion, and 
power semiconductor ratings under tran 
sient and intermittent loads 

The panel discussion on “New Chal 
lenges to Electrical Engineers from Medi 
cal and Biological Problems” drew a large 
and appreciative audience. The fields of 
radiology 


physiology biology, and space 


medicine were represented by scientists 
who offered engineers a group of stimulat 
ing problems awaiting solution. The ATEEF 


had received a $450 grant from the Na 


tional Science Foundation to support the 
organization of this special interdiscipli- 
nary panel discussion. 

The closely related session on electrical 
techniques in medicine and biology dem 
onstrated how engineers were meeting the 
challenge of the animate sciences. Some of 
thermoelectrical 
applications in biomedical studies; experi- 


the topics covered were 


ments with air ions in the trachea; instru- 
mentation for the diagnosis of coronary 
artery disease; and new developments in 
heart-lung bypass systems. There was also 
a paper on the use of a low-power nuclear 
reactor in biology and medicine. 

The subject of thermoelectricity was 
covered at 
Solid State Devices and Basic 
Committees. Papers on thermoelectric con 


a session sponsored by the 
Sciences 


cepts for engineers, transient response and 
ripple effects in thermoelectric cooling 
cells, and a synthesis of the thermoelectric 


generators were presented. 


Section Representatives Meet 


during AIEE Winter General Meeting 


POLAL attendance was 107 at the AIEk 
Meeting held 
February 2, during the Winter 


Section Representatives 
Tuesday 
General Meeting of the Institut 

The meeting was called to order by 
W. I 
Committee, who introduced the secretary 
G. B. Schleicher 

The first speaker to address the meeting 
was R. K. Fairley, chairman of the Mem 


Scholz, chairman of the Sections 


bership Committee 
Mr. Fairley reminded the Representa 


tives of the necessity of a 10°, increase 


per year in Institute membership and 
pointed out the local aspects of the prob 
lem, He 


activities which have been undertaken by 


mentioned some worthwhile 


the Sections to encourage membership, 
study 


courses, and technical group discussions 


such as sponsorship of groups, 
to interest engineers, and formation of 
Subsections to overcome problems of ge- 
ography 

G. R. Wilhelm, chairman of the Trans- 


Ross Photo 


A CHECK for $2,500 was presented by B. H. Zacherle (right) to H. H. Sheppard (center), vice- 


chairman of the Memb 





Gifts Campaig 


of the United Engineering Center. Mr. Zacherle is 


chairman of the Philadelphia Section Member Gifts Campaign, and the check represented the 
Philadelphia Section’s contribution to the United Engineering Center Building Fund. Looking on 


is W. E. Scholz (left), chairman of the AIEE Sections C ittee. Pr tati 





made at the Section Representatives Meeting, February 2, during the AIEE Winter Meeting. 
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of the check was 


fers Committee, discussed various mat- 
ters relating to transfers. 

From the standpoint of quantity of 
transfers, specific data on changes in mem- 
ber grades were presented. After analyz 
ing transfers results to show the num- 
ber of transfers per Section per 100 mem- 
bers in the Section, it was noted that the 
largest numbers of transfers per 100 mem- 
bers are in the smaller Sections. 

During the discussion which followed 
the speakers’ presentations, W. G. Vieth, 
chairman of the New York Section, re- 
ported on a meeting of representatives of 
the New York District, Section, and Mem- 
bership Committee, who met to discuss 
what might be done to make member 
ship in AIEE more attractive to students 
and young engineers. During this meeting, 
suggestions were made concerning the re- 
Institute publications 
which form the basic contact with stu 
dents 

Ihe Section representatives also offered 
opinions on the necessity and value of 


organization of 


rebates to Sections of entrance and trans- 
fer fees. They discussed the questions of 
whether or not the practice is really an 
incentive to membership, and who has 
greater need of the fees—National Head 
quarters or the individual Sections. 

In summary, Chairman Scholtz stated 
that many Sections would like to see the 
rebates continued. 


Unity of the Profession 


T. M. Linville spoke on the subject of 
organizing the engineering profession to 
achieve unity. 

After reviewing the Functional Plan 
(Electrical Engineering, February 1958, 
pp. 119-21), the speaker urged each Sec- 
tion and Subsection to send a report of 
opinion on the organization of the pro 
fession to the Secretary of the Institute 

Mr. Linville also mentioned a manual 
on the subject of unity prepared by the 
Intersociety Relations Committee which 
has been sent to the Sections to aid them 
in formulating their views. 

The afternoon session began with a dis 
cussion by C. F. Savage, chairman of the 
Public Relations Committee. 

He was followed by R. T. Ferris who 
reviewed the objectives of Institute public 
relations and pointed out the importance 
of having a public relations committee in 
the individual Sections. 

The next speaker, R. C. Mayer, con- 
centrated on two points: (1) the exhibit 
displayed during the Winter General 
Meeting which shows how AIEE reaches 
its public and lists publications and in- 
formation aids, and (2) the press room 
set up for the Winter meeting which 
might offer suggestions to those wishing 
to organized a similar press room for 
Section meetings. 

Mr. Savage concluded the public rela- 
tions discussion by asking the Sections to 
help bring attention to the AIEE Special 
Technical Conferences and the work they 
accomplish. 

R. R. Krezdorn, vice-chairman of the 
Student Branches Committee, stated that 
Sections must aid in the program of keep- 
ing graduating student members as mem- 
bers of the Institute. 

According to the present system, the 
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Student Branch notifies the Section of a 
graduate who has moved into the Sec- 
tion area. When the Section receives 
notice, an effort must be made to ap- 
proach the young engineer and to interest 
him in meetings and other activities of 
the AIEE. 

Mr. Krezdorn also spoke of the need 
for offering students stimulating programs 
in order to keep them interested in In- 
Stitute affairs. 


Gifts C 





| 


H. H. Sheppard, vice-chairman of the 
AIEE Member Gifts Committee, intro- 
duced C. E. Davies, executive director of 
the United Engineering Center project. 

Col. Davies presented a report on the 
progress of the Center, which is sched- 
uled for completion during the Spring of 
1961. 

Mr. Sheppard emphasized the all-out 
effort needed to achieve AIEE’s quota of 
$900,000, of which 90% has been contrib- 
uted or pledged by approximately 40% 
of the Institute members. 

Following Mr. Sheppard’s appeal, a 
representative of the Philadelphia Sec- 
tion presented a check for $2,500 from 
Section funds as a contribution to the 
Center. 

Mr. Scholz announced the following 
changes in AIEE Sections and Subsec- 
tions, bringing the total number of Secs 
tions in the Institute to 114: 


1. The Southern Arizona Section was 
formed, and assigned the three Arizona 
Counties of Cochise, Pima, and Santa 
Cruz. The effective organization date was 
August 1, 1959. 

2. The Middle Tennessee Section, which 
was formerly the Tullahoma Subsection 
of the East Tennessee Section, was granted 
full Section status on December 1, 1959. 
The eight Tennessee Counties of Bedford, 
Coffee, Franklin, Grundy, Lincoln, Mar- 


shall, Moore, and Warren have been as- 
signed to this new Section. 

3. The new Bloomington Subsection of 
the Central Indiana Section was formed 
effective October 1, 1959. The five Indi- 
ana Counties of Brown, Greene, Martin, 
Monroe, and Owen have been assigned to 
this Subsection. 


With the formation of the Bloomington 
Subsection and the transfer to full Sec- 
tion status of the Tullahoma Subsection, 
the total number of Subsections in the 
Institute remains at 77. 

Effective August 1, 1959, the Upper 
Monongahela Valley Subsection of the 
Pittsburgh Section changed its name to 
“Upper Monongahela.” 

Among the matters on the day’s agenda 
discussed by the Representatives was the 
problem of encouraging student interest 
in AIEE. As a partial solution, M. J. 
Smith offered the following resolution 
which was adopted by the group: 


Wuereas there is reason to believe that 
AIEE Section programs for students have 
failed to convey to the students a true im- 
pression of breadth, scope, and range of 
interest of the activities of the Institute 
Student Branches, and 


Wuereas the AIEE has a strong and en- 
during interest in maintaining the growth 
and vigor of its Student Branches, 
IT IS HERE RESOLVED that the members of 
this meeting pledge themselves to exert 
all possible effort to induce program com- 
mittee chairmen of Sections in proximity 
to student groups to provide a joint Sec- 
tion-student program on a subject which 
must be of such recent development and 
timely content as to certainly excite the 
interest of the most scientifically inclined 
electrical engineering student. 

4 number of Representatives described 
individual experiences in the area of 
Section-student relations. 

Some other questions discussed by the 
Representatives were concerned’ with 
maintaining a Section roster and the use 
of IBM cards for Section records. 


Board of Directors Proposes 


Extensive Constitutional Amendments 


ON February 5, 1960, the last day of the 
Winter General Meeting at the Statler 
Hilton Hotel in New York, N. Y., the 
customary Board of Directors meeting 
was held. Present were 33 of the 35 Board 
members. A full agenda kept the Board 
busy from 9:00 a.m. until after 5:00 p.m. 
Some of the actions of general interest, 
as recorded by N. S. Hibshman, AIEE 
executive secretary, are briefly outlined 
here. 

The treasirer reported a cash balance 
of $141,832 and total assets of more than 
$2 million. Advance commitments for 
next year’s budget were approved in the 
form oi: an extension of the rebate of 
entrance and transfer fees to the Sections 
in 1960-61 and the underwriting of a 
student publication. 

The feature of the meeting was the 
approval of a program presented by the 
Planning and Co-ordination Committee 


and the Special Task Force on Institute 
Activities and Organization. The Board 
voted to propose to the membership ex- 
tensive Constitutional amendments de- 
signed to enlarge the Board and the 
Executive Committee to represent the 
diversified and expanding interests of 
the members. 

Detailed explanations of the proposed 
amendments will be distributed to the 
membership with a ballot on or before 
April 1. Briefiy, the purpose and extent 
of the proposed amendments are as fol- 
lows: 

Ifo provide that all member interests 
are adequately represented on the Board 
of Directors, it is proposed to increase the 
number of voting members from the 
present 30 to 37. A maximum of 40 could 
be reached during a 4-year transition 
period. An enlarged and similarly dis- 
tributed Executive Committee will, if 
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approved, relieve the Board of adminis- 
trative decisions. The proposed arrange- 
ment is expected to free the Board for 
policy legislative functions on which it 
can bring to bear the best informed and 
most representative thinking available. 

After 2 years of study, a Special Task 
Force on Institute Activities and Organi- 
zation brought to the Board, through the 
Planning and Co-ordination Committee, 
five major recommendations. The objec- 
tive in all cases is to broaden the oppor- 
tunity for active membership participa- 
tion. Most of these will be implemented 
without amendment to the Constitution. 
However, the make-up of the Board is 
something that only a vote of the mem- 
bership can authorize. 


Membership Representation 


The proposed changes result in a Board 
where the following membership interests 
are specifically represented: 

1. Geographical areas are represented 
by the District Vice-Presidents, chosen by 
the District Executive Committee and 
elected by the membership through the 
present nominating procedure. There is 
no change proposed here. 

2. Technological interests and _back- 
grounds in the membership will be rep- 
resented by Technical Vice-Presidents; 
one proposed by each Technical Division, 
and nominated by the same procedure 
for the same term of office as the Dis- 
trict Vice-Presidents. 

3. Functional areas of the Institute's 
activities will be represented by the De 
partment Directors originating by the 
same nominating procedure as the Vice- 
Presidents except that the Departments 
are responsible for making the primary 
choice. The term of this type of Director 
is also 2 years, and he becomes chairman 
of the Department. 

4. General membership interests are 
still covered by Directors-at-Large serving 
4-year terms for which they are nominated 
by the Institute Nominating Committee 
as at present. The number of these is to 
be reduced from 12 to 8. 

No change is proposed in the status of 
present Board members or those elected 
in 1960. The procedure for nomination 
and election remains the same in all cases 
including the right of petition by any 25 
members to put a nominee on the ballot, 
Essentially, the only change is to enlarge 
the voting Board and insure coverage of 
interests and representation of different 
backgrounds, by making specific groups 
responsible for originating candidates for 
the Institute Nominating Committee to 
put on the slate. 

The Executive Committee under the 
proposed amendments will be enlarged 
from 7 to 11 to include the president, 
treasurer, four Department directors; and 
by presidential appointment, one past- 
president and four other Board members. 
The Bylaws are expected to specify the 
chairmen of the Finance and Planning 
and Co-ordination Committees. 

The transition will take 4 years. Assum- 
ing that Districts, Divisions, and Depart- 
ments remain the same as August 1, 1960; 
the Board will consist of 37 voting mem- 
bers plus the nonvoting executive secre- 
tary beginning August 1, 1964. If approved 
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by the members, the 
1960-61 administrative 


program will be 
started with the 
ycat 

Other amendments offered on the same 
ballot broaden the basis of eligibility for 
membership in the Institute in recogni 
tion of the close relationship between the 
work of scientists and electrical engineers. 


New Bylaws Submitted 


The Constitution and Bylaws Commit 
tee submitted at this Board meeting a 
preliminary draft of a new set of Bylaws 
especially drafted to supplement the new 
Constitution as adopted by the member 
ship in the Spring of 1959. These should 
be ready for adoption by the Board of 
Directors at the June 1960 meeting to 
hecome effective on August 1, 1960. Two 
new Bylaws were adopted at this Febru 
ary 1960 meeting. One provides for the 
expansion of the Recognition Awards 
Committee to a maximum membership 
of 24 and another provides for the estab 
lishment of a New Activities Committee 
in the Technical Operations Department 
[his New Activities Committee is charged 
with the responsibility of identifying 
significant new developments in the science 
and art of electrical engineering and initi 
ating AIEEE activities to foster their de 
velopment 

The Board took occasion to compli 
ment the Intersociety Relations Commit 
tee on the preparation and dissemination 
of the book entitled “Organizing the 
Engineering Profession To Achieve Unity,’ 
and decided that getting a clear response 
from the membership to the proposals 
in this book justified putting off the re 
quest tor a report from the Sections until 
well-organized and announced meetings 
could be held in the first half of 1960-61. 

The Board heard reports from its repre 
sentatives to United Engineering ‘Trustees 
relative to the progress of the United 
Building. Construc 
tion began on December 14. More than 
92%, of the quota of funds assigned to 
AIEE has been raised. More than 40% 
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of the members of AIEE have contributed. 
Complete confidence was expressed in the 
ability of the other 60% of the members 
to raise the remaining 8% of the quota. 

I'wenty-three members were advanced 
to the grade of Fellow. Their pictures 
and brief biographies will be found in 
future issues of Electrical Engineering 

The Board was officially notified of the 
appointment of Dr. I. S. Coggeshall as 
manager of the Institute’s Technical 
Operations Services, as reported in the 
February issue of Electrical Engineering, 
P- 159 


The date for the 1960 Annual Meeting 
of the Institute was set for June 20, 1960, 
as a part of the 1960 Summer General 
Meeting in Atlantic City, N. J. The Board 
will hold its next meeting on the same 
occasion on Friday, June 24, 1960. The 
Executive Committee will meet on April 
21, 1960, in New York when the main 
item of business will be consideration of 
the Budget for the fiscal year beginning 
May I, 1960. 

The Board expressed its appreciation 
to the 1960 Winter General Meeting Com 
mittee for a highly successful meeting. 


Formation of Technical Groups 


Discussed by Technical Committee Chairmen 


PLANS for the formation of Institute 
technical groups were discussed at the 
22nd Forum of Technical Committee 
Chairmen, held on the evening of Febru- 
ary 3, 1960 

C. T. Hatcher, chairman of the Technical 
Operations Department (TOD), opened the 
forum and introduced the first speaker, 
AIEE President J. H. Foote. 

Referring to suggestions made at the 
preceding forum, Mr. Foote stressed the 
need to recommend only the papers of 
permanent reference value for publication 
in Transactions. In this way, more funds 
could be made available for the publica- 
tion of timely technical material of in- 
terest to young enginecrs such as that 
which is being delivered at the special 
technical conferences. As an illustration, 
the AIEE president mentioned a_ well 
attended Machine Tool Conference, at 
which the young men considering a large 
milling machine were not interested in 
the power input but were interested in the 
electric controls—computer, magnetic tape, 
and transistors—which compensated for all 
variables and executed precision control. 
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In conclusion, Mr. Foote stated the 
necessity of realigning many of the com- 
mittees. elevating some of the subcom- 
mittees to full committee status. He also 
said that TOD should take more interest 
in the special technical conferences rather 
than favoring the general meetings. 

The functions and operations of the 
New Technical Activities Committee re- 
cently organized were described and illus- 
trated by Dr. R. A. Ramey, committee 
chairman. Subjects which have been initi- 
ated are energy conversion and molecular 
electronics. It was stated that the com- 
mittee does not intend to encroach upon 
the scopes of existing technical committees 
and subcommittees. It was explained by 
Mr. Hatcher that according to the Ad Hoc 
Committee report, the function of the 
New Technical Activities Committee is 
“to supplement and facilitate the work 
of the technical committees.” 

A paper on the subject of “Institute 
Technical Groups” was presented by Dr. 
W. R. Clark. From a background of long 
experience in Section activities, the speake1 
outlined the history of the effort to or 
ganize technical groups on an Institute- 
wide basis including the recommendations 
of the Ad Hoc Committee, which have 
been approved in principle by the Board 
of Directors. Curves showing the increase 
in rate of membership growth of several 
sister societies in comparison with the 
AIEE, as well as the decline in Section 
meeting attendance, were presented. The 
yearly variation of attendance at the dif 
ferent kinds of Institute meetings com 
pared with variation in Institute member- 
ship was used as a criterion of interest. 
The curves showed a 40% reduction in 
interest in all Section-sponsored meetings, 
while interest in the technical group meet 
ings of the Sections as well as the general 
meetings remained practically constant, 
and interest in the special technical con- 
ferences had grown almost ten-fold in the 
past 10 years. It was concluded, therefore, 
that it seemed logical to combine this 
activity sponsored by the technical com- 


PLANNING for the 1960 Pacific General Meeting is now under way. The General Committee mittees with the Sections’ technical groups 
and chairmen for the meeting, which will be held August 8-12 in San Diego, Calif., are: (stand- and to form Institute technical groups. 
ing, left to right) H. R. Hughes, publicity; R. T. Strong, treasurer; L. R. Knerr, hotel and registra- The functions, duties, organization, and 
tion; E. F. Kotnik, technical operations; Alvord Paull, finance; and Robert Kinslow, golf; (seated, plans for publications and financing of 
left to right) G. B. Kenline, arrangements; W. A. Davis, transportation and inspection trips; these groups were outlined by the speaker. 
G. C. Eggen, secretary; J. F. Sinnott, general chairman; and R. Marston, vice-chairman. Several discussions of the plan which 
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ensued pointed out that Section technical 
groups which are now a going activity 
did not follow the lines of the national 
technical organization, and concern was 
expressed about retaining Section auton- 
omy over these technical groups. Dt 
Clark explained that there was nothing 
compulsory about the plan, and a local 


group did not have to become a part of 
Institute technical groups. Most questions 
were answered by Dr. W. R. Clark, D1 
W. A. Lewis, and Mr. Hatcher. 

Articles explaining to the membership 
the plan for the organization of Institute 
technical groups will be published in sub- 
sequent issues of Electrical Engineering. 


Outstanding Young Engineers 
v . 


of 1959 Are Honored by Eta Kappa Nu 


SEVERAL hundred members and guests 
of Eta Kappa Nu_ paid tribute to, the 
outstanding young electrical engineer of 
1959 and to three recipients of Honor 
able Mention awards at a dinner held 
February |, 1960. Albrecht Naeter, society 
president, presided over the ceremonies 
and introduced past officers as well as pre- 
vious winners of the Award and Honor- 
able Mention 

Ihe Award to the Outstanding Young 
Electrical Engineer of 1959 was presented 
to Dr. E. A. Sack, Jr., of the Research 
Laboratories of the Westinghouse Electric 
Corporation. The Award carried the cita 
tion: “By virtue of his honorable con- 
tributions to solid-state device research 
and development, particularly in the field 
of electro-luminescence, and his excep- 
tional leadership in the civic and social 
life of his community.” Dr. Sack was in 
troduced by Dr. S. Herwald, engineering 
manager of the Westinghouse Electric 
Corporation 

Honorable Mention was awarded to 
W. O. Fleckenstein of the Bell Telephone 
Laboratories, Inc., with the following cita- 
tion: “By virtue of his outstanding record 
in the field of communications training 
and development, and his unusually mer- 
itorious activities for church and commu- 
nity.” The background of the recipient 
was outlined by G. W. Gilman of the Bell 
Telephone Laboratories, Inc. 

Honorable Mention was awarded to 
K. H. Olsen with the citation: “By virtue 
of his exceptional contributions to ad 
vanced digital computer design and pro- 
duction, and his activities in behalf of the 
church. The information 
concerning Mr. Olsen was given by Prof. 
J. W. Forrester, of the Massachusetts In- 
stitute of Technology. 

Honorable 


backzround 


Mention was awarded to 
J]. W. Wentworth with the following cita- 
tion: “By virtue of his many contributions 
to the development of color television, 
and his exceptional leadership in church 
and community activities Background 
information was given by J]. H. Roe of 
the Radio Corporation of America. 

[he principal address at the banquet 
wa* given by Dr. Ernst Weber, president 
of the Polytechnic Institute of Brooklyn, 
and chairman of the Jury of Award. The 
young men honored were challenged to 
even greater achievement and the speaker 
reminded the winners that: “Not only in 
science but in all areas of human en- 


Leadership requires then not only prep 
aration for the unexpected but also wis- 
dom to realize the timeliness. This holds 
not only for the sciences but also for 
moral, political, and economic issues.” 
Selection of this year’s Outstanding 
Young Electrical Engineer and Honorable 
Mention recipients was made by a Jury of 
Award consisting of the following engi 
neering leaders: Chairman—Ernst Weber 
past president, Institute of Radio Engi 
neers, (1959); J. B. Browder, president, Tl 
luminating Engineering Society; Larry 
Dwon, past-president, Eta Kappa Nu; 
L. C. Holmes, director of research, Strom 
berg-Carlson Company, and vice-president 


NAMED outstanding young electrical engineer of 1959 by Eta Kappa Nu, Dr. E. A. Sack, Jr. 
(center), was congratulated by Albrecht Naeter (left), society president, and Dr. Ernst Weber 


(right), president of Brooklyn Polytechnic Institute. 


CONGRATULATIONS for honorable mention as outstanding young electrical engineers of 1959 


deavor there are a thousand and one op- 
portunities for one to realize, to seize, and 
to become the acknowledged leader 


were extended to W. O. Fleckenstein (left) of Bell Telephone Laboratories and J. W. Wentworth 
(right) of Radio Corporation of America from W. B. Groth (center), chairman of the Eta Kappa 
* Nu Recognition Award Committee. 
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AIEE; A. G. Kandoian, vice-president, In- 
Telegraph 
Laboratories, Inc.; A. Naeter, president, 
Eta Kappa Nu; and C. V. Roseberry, vice 
president Westinghouse Electric Corpora 


ternational Telephone and 


tion 

Eligible for the award is any man who 
on May | of each year has been graduated 
not more than 10 years from a regular 


SFOVerereey 42 eV SC eeww 


course in electrical engineering from an 
American college or university and who is 
not more than 35 years of age. Eta Kappa 
Nu, the sponsor for the annual award, is 
the national electrical engineering honor 
society founded at the University of IIli- 
nois in 1904. The organization has more 
than 28,000 members, 71 college, and 12 
alumni chapters in the United States. 


Joint District Meeting Scheduled 


for April 12-14 in Charleston, W. Va. 


CHARLESTON, W. Va., will be host to a 
joint meeting of the East Central District 
Il and the new Allegheny-Ohio Valley 
District 14 on April 12-14, 1960, with 
headquarters in the Daniel Boone Ho 
tel. The theme of the meeting is “In 
dustrial Wonderland—Coal, Chemicals, and 
Powe 

On Monday, April Il, at 8:00 p.m. a 
Welcoming Reception will be held at the 
Daniel Boone Hotel 

At 8:30 a.m. on 
Bird” Coffee Hour for all early risers will 
he held 

The general session will be called to 
order at 10:00 a.m, on Tuesday by C. B. 
Falley, honorary chairman of the Joint 
District Meeting. J. A. Shanklin, mayor 
of Charleston, will welcome the visitors to 
the city. C. H 
West Virginia, will give an address wel 


Puesday, an “Early 


Underwood, governor of 


coming visitors to the State of West Vir- 
ginia Ihe principal speaker will be 
R. E. Salvati, president of the Island Creek 
Coal Company, who will discuss the fu 
ture of coal in power generation, steel 
production, and the chemical industry. 

A luncheon will be held following the 
general session. Ladies are invited. 

The registration desk will be on the 
mezzanine in the Daniel Boone Hotel. It 
will be open from 5:00 p.m. to 9:00 p.m., 
Monday, April 11, and daily thereafter 
from 8:00 a.m, to 5:00 p.m 


Advance registration cards should be 
mailed to Gordon Hood, Allis-Chalmers 
Manufacturing Company, 506 Peoples 
Building, Charleston, W. Va. The use of 
these cards will avoid considerable delay 
at the registration desk. Members will pay 
registration fees upon arrival when they 
pick up identification badges, programs, 
etc. The registration fees payable at the 
meeting will be $4 for members and $7 
for nonmembers. 

The facilities of the Daniel Boone Hotel 
have been reserved for the AIEE members 
attending this meeting. Hotel room reser- 
vations should be made as far in advance 
as possible. In the event of an overflow, 
the Daniel Boone Hotel will arrange res- 
ervations at a nearby hotel. Reservations 
will be confirmed by the hotel. If assist- 
ance is needed, contact the Hotel Commit- 
tee chairman, John Dennie, P. O. Box 965, 
Charleston, W. Va. 


Rates for rooms are as follows: 


Single Room 

with Detached Bath 
Single Room with Bath 
Double Room 

with Double Bed $9.50_$15.00 
Double Room with Twin Beds $10.50_$15.00 
Iwo Room Suite $21 .50_$22.50 
Ihree Room Suite $35.00 


$4.00_ $4.50 
$5.00_$10.00 


A social hour and banquet for all mem- 
bers, wives, and guests will be held at 
6:00 p.m. on Wednesday, April 13. Dr. 


NAMED one of the most efficient steam power plants in the world, the Kanawha River Plant 
of the Appalachian Power Company is located about 20 miles southeast of Charleston. The 
plant uses more than a million tons of coal a year to generate electricity. An inspection trip to 
this plant will be made during the Joint District Meeting. 
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P. H. Miller, Jr., chairman. Experimental 
Physics Group, General Atomic Division 
of the General Dynamics Corporation, will 
speak on “From the Atom to Your Home 
—Electric Power Generation without Mov- 
ing Parts.” 

At 6:00 p.m. on Tuesday, April 12, an 
informal party for members and wives 
will be held. An excellent dinner will be 
served, followed by a program of sufficient 
variety to satisfy even the most discerning. 

The following events should provide en- 
tertainment for ladies accompanying their 
husbands to the meeting. 

On Tuesday afternoon, a trip to the 
State Capitol and Governor’s Mansion has 
been arranged. 

On Wednesday morning, a trip to the 
Bienko Glass Company is planned. This 
will be followed by a luncheon. 

On Thursday morning there will be an 
interior decorating show and luncheon at 
Woodrum’'s Tea Room. 

West Virginia Institute of Technology 
will sponsor a student prize paper compe- 
Wednesday morning. Cash 
awards will be made to the first, second, 
and third place winners. 

Wednesday afternoon, there will be a 
conducted tour of the Union Carbide 
Technical Center at South Charleston. 


tition on 


Inspection Trips 


A program of inspection trips of both 
technical and general interest has been 
arranged for those attending the meeting. 
lickets and information regarding inspec- 
tion trips may be obtained at the regis- 
tration desk. The following is a list of 
these events. 

Union Carbide Technical Center—South 
Charleston, W Va. (Tuesday afternoon. 
April 12). 

Kaiser Aluminum & Chemical Corpora- 
tion—Ravenswood, W. Va (Wednesday 
morning, April 13). 

Kanawha Power Plani—Glasgow, W. Va. 
(Wednesday morning, April 13). 

Coal Preparation Plant, Cannelton Coal 
& Coke Company, Cannelton, W. Va. 
(Wednesday afternoon, April 13). 

Owens-Illinois Glass Company, Charles- 
ton, W. Va. (Thursday morning, April 
14). 

Members of the Joint East Central and 
Allegheny-Ohio Valley District Meeting 
Committee are: C. M. Hunt, general chair- 
man; C. B. Talley, honorary chairman; 
L. M. Roth, chairman-at-large; J. H. Mil- 
ler, secretary; M. W. Illing, treasurer; 
R. H. Hively, advisory; W. C. McMahan, 
administration; B. W. Whittington, fi- 
nance; J. C. Norton, technical program; 
J. R. McGinnis, student meeting; P. W. 
Sinsel, special meetings; H. L. Austin, en- 
tertainment; G. W. Unangst, arrange- 
ments; and Z. C, White, publicity. 


Technical Program 


The tentative technical program follows: 


Tuesday, April 12 


9:00 a.m. Mining Industry Committee— 
Daniel Boone Parlor “C” 


Chairman: J. A. Buss, Reliance Electric & 
Engineering Co. 
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The Mining Industry Committee will meet to 
discuss participation in future AIEE meetings. 


10:00 a.m. General Session—Shrine Mos- 
que Auditorium 


Chairman: C. B. Talley, Appalachian Power 
Co. 


2:00 p.m. Mining Industry—Daniel Boone 
Main Ballroom 


Chairman: J. A. Erskine, Eastern Gas & Fuel 
Associates 


DP.* A review of Mine Grounding Practices. 
D. E. Hamilton, General Electric Co. 

DP.* Portable Silicon Rectifiers. R. G. Clark, 
Westinghouse Electric Corp. 

DP.* Motors for Continuous Miners. J. A. 
Buss, Reliance Electric & Engineering 

Co. 

DP.* Fuel Cells. 7. G. Kirkland, Allis- 
Chalmers Manufacturing Co. 


2:00 p.m. Cathodic Protection and 
Grounding—Daniel Boone Parlors “A” 
and “B” 


Chairman: R. G. Medley, Union Carbide 
Olefins Co. 


DP.* Demonstrating Electrochemical Corro- 
sion Reactions by the Use of Trans- 
parent Cells in an Optical Projector. 
G. E. Cox, consulting engineer 
The effect of Electrical Grounding Sys- 
tems on Underground Corrosion and 
Cathodic Protection. B. Husock, Harco 
Corp 
Underground Corrosion on Rural Elec- 
tric Distribution Lines. O. W. Zastrow, 
Rural Electrification Administration 


2:00 p.m. Fire Prevention in Industry— 
Daniel Boone Parlor “C” 


Chairman: J. J]. Duggan, Union Carbide Chem- 

icals Co. 

DP.* How _ the National Electric Code, 
Underwriters Laboratory, and_ the 
National Fire Protection Association 
Served Industry. M. Brandon, Under- 
writers Laboratories 
Static and Induced Current Ground 
ing 1. D. Colburn, Union Carbide 
Chemicals Co 
Safe Instrumentation in a Chemical 
Plant. L. J. Rogers, Union Carbide 
Olefins Co. 

Some Rating Bureau Problems with 
Electrical Installations. D. G. Green- 
field, West Virginia Rating Bureau. 


Wednesday, April 13 


9:00 a.m. Chemical Industry—Instrumenta- 
tion & Data Transmission—Daniel Boone 
Clubroom. 


Chairman: G. P. Jones, C & P Telephone Co. 


DP.* Analytical Instruments for Process Con- 
trol. M. D. Weiss, Union Carbide 
Chemicals Co. 

Data-Transmission Capabilities of the 
Telephone Network. H. R. Gravely, 
C & P Telephone Co. 

Data—Phone as a Linkage in Process 
Control Systems. M. J. Zollner, Ameri- 
can Telephone & Telegraph Co. 


9:00 a.m. Mining Industry—Daniel Boone 

Main Ballroom 

Chai:man: J. A. Erskine, Eastern Gas & Fuel 

Associates 

DP.* Electric Equipment for Cleaning Plants. 
C. H. Paris, U. S. Steel Co. 





*District papers will not be wigs by the 


Institute; however, they may be available at 
the meeting at the discretion of the author. 


Aprit 1960 


Institute Activities 


REAR portions of the 
head of Kaiser Alumi- 
num & Chemical Cor- 
poration’s new plate 
stretcher at the Ravens- 
wood, W. Va., Works. 
The gripping mecha- 
nism on the 30-million- 
pound machine is ca- 
pable of handling 
aluminum plate up to 
6 inches in width and 
60 feet in length. Note 
the overhead crane 
lowering the plate into 
Position. 


Kaiser Aluminum Photo 


Control of Fans and Substations 
Carrier System. Femco Engineering Co. 


Remote Control Highwall Mining 


J. W. Heimaster, Union Carbon Ole 
fins Co. 


9:00 am. Student Prize Papers—Daniel 
Boone Parlor “C” 


Chairman: J. R. McGinnis, Appalachian Power 
Co. 


Six judges will determine the winning papers 
Prizes will be awarded at the Wednesday 
evening banquet 


9:00 a.m. Fire Prevention in Industry— 
Daniel Boone Parlors “A” and “B” 


Chairman: J. J. Duggan, Union Carbide Chem- 
icals Co. 


DP.* Booby-Traps. H. H. Fawcett, General 
Electric Co. 


DP.* The New Electrical Code and Fire 
Safety. F. Stetka, National Fire Pro- 
tection Association 


DP.* Impressions of a Fire Protection De- 
sign Eprgineer. J. J. Walker, Union 
Carbide Chemicals Co. 


2:00 p.m. Industrial Power—Daniel Boone 
Main Ballroom 


Chairman: C. O. Steinmetz, Union Carbide 
Chemicals Co. 


DP.* The Electrical Testing of Rubber and 
Plastic Insulated Power Cables. W. A. 
Beasley, Anaconda Wire & Cable Co. 


60-138 Using the Digital Computer in Indus- 
trial Power System Design. R. F. Cook, 
A. D. Patton, Westinghouse Electric 
Corp. 

DP.* Relay Protection for Large Motors. 
J. F. Fesler, P. E. Drake, Union Car- 
bide Olefins & Chemicals Cos. 


DP.* Static Protective Relays. N. Kreekon, 
Allis-Chalmers Manufacturing Co. 
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2:00 p.m. Chemical Industry—Computa- 
tion and Control—Daniel Boone Club- 
room 
Chairman: G. P. Jones, C & P Telephone Co 
DP.* Analog Computer Models for Process 
Control. W. B. Field, Union Carbide 
Chemicals Co 
Digital pet we for Process Control 


R. Knoblauch, Minneapolis-Honey 
well Regulator Co. 


Ihe Role of the General Purpose Com 
puter in Plant Maintenance. F. H 
Winterkamp, E. 1. duPont de Nemours 
& Co., Inc. 


2:00 p.m. Cathodic Protection and 
Grounding—Daniel Boone Parlors “A” 
and “B” 

Chairman: R. G. Medley, Union Carbide Ole- 
fins Co. 


DP.* Demonstration of the Theory of Catho- 
dic Protection Ww J. Kretschmer, 
Columbia Gas Service Corp. 





PREPRINT PRICES 


50¢ to Members 
$1.00 to Nonmembers 


ALL MAIL ORDERS must be accom- 
panied by remittance in full or 
coupons, 


COUPON BOOKS in ten-dollar de- 
nominations may be purchased 


NUMBERED PAPERS only are avail- 
able. 


SEND ORDER and remittance to: 
AIEE Order Department 
33 West 39th Street. 
New York 18, N. Y. 














DP.* Grounding and Bonding. A. 8. Brookes, 
Public Service Electric and Gas Co 

_.” Power System and Equipment Ground 
ing in Conformance with Cathodic 
Protection Practices. K R. Gosnell, 
R. G. Medley, Union Carbide Chemi- 
cals and Olefins Cos 


2:00 p.m. Engineering Education—Daniel 

Boone Parlor “C” 

Chairman: E. E. Dreese, Ohio State University 

DP60-594. A Program in Engineering Science 
for All Engineering Students. A 
Murphy, University of Wichita 

DpP.* Evolution of Electronic Components 
J. C. Michalowicz, Catholic University 
of America 

DP.* An Experiment in Laboratory Educa 
tion. Gordon Kent, W. H. Card, Syra- 
cuse University 


Thursday, April 14 


9:00 a.m. Industrial Power—Daniel Boone 
Main Ballroom 


Chairman. C. O. Steinmetz, Union Carbide 
Chemicals Co 


DP.* Unusual Features of the Kanawha Gen 
erating Plant. F. M. Porter, Appalach- 
ian Power Co 

DP.* Selecting an X-Ray Gauge for Measur 
ing the Thickness of Aluminum Foil. 
R. W Wall, Kaiser Aluminum & 
Chemical Corp 


Dr.° The Plasmarc Torch. O. H 
Linde Co 


Nester, 


9:00 a.m. Engineering Education—Daniel 
Boone Parlor “C” 
Chairman E. E. Dreese, Ohio State University 


DP.* A Communications Engineering Course 
for a Fast Moving Technology. C. T. 
Koemer, American Telephone & Tele 
graph Co 


DP.* Better Engineering through Better 
Communications. W Ml Terry, Jr., 
Allis-Chalmers Manufacturing Co. 


2:00 p.m. Space Problems Symposium— 
Shrine Mosque Auditorium 

Chairman: J]. I 
Chemicals Co 


DP.* Radio Astronomy. F. D. Drake, Na- 
tional Radio Astronomy Observatory 


Simpson, Union Carbide 


DP Space Instrumentation and Guidance 
Roy Crask, Minneapolis - Honeywell 
Regulator Co 


DP.* Application of Nuclear Power to Space 
Problems. Sidney Krasik, Westinghouse 
Electric Corp. 


DP.* Space Motors and Propellants. Mark 
Ghai, General Electric Co. 


Mailed Announcement 


A mailed announcement of this meeting 
will be. sent to members in District 11 and 
14. If a copy is desired by members in 
othe Districts, this may be obtained from 
E. C. Day, assistant secretary for technical 
papers and programs, TOD, American 
Institute of Electrical Engineers, 33 W. 
39th St., New York 18, N. Y. 


Great Lakes District Meeting 


To Feature 72 Technical Papers, 8 Trips 


THE AIEE Great Lakes District meeting 
will be held at the Pfister Hotel on April 
27—29, 1960, and will feature 72 technical 
papers presented by outstanding speakers 
Eight interesting inspection trips, closely 
co-ordinated with the technical papers, 
will be available 

An active ladies’ program and relaxing 
social events will also be offered. 

The general session will be held in the 
Fern Room of the Pfister Hotel on 


Wednesday at noon, April 27. J. H. Foote, 
president of the AIEE, will speak at this 
session. He will be introduced by R. B. 











Gear, vice-president of the Great Lakes 
District. 

On Thursday noon, April 28, in the 
Fern Room, an informal luncheon will be 
held. The speaker will be G. B. Elliott, 
sales manager of the Schultz Box Com- 
pany, Milwaukee. His talk on 
magic” will divulge the many secrets that 
make selling the interesting profession 
that it is. Luncheon tickets are $4. 

The program has been carefully planned 
around the theme “Controls—Pearl Street 
to Cape Canaveral.” Specialized fields that 
will be covered include transmission and 


“sales 


LARGEST and most 
modern addition to 
the electric supply 
system of the Wiscon- 
sin Electric Power Com- 
pany, the Oak Creek 
Plant (left) will be 


visited during the 
Great Lakes District 
Meeting. 


Wisconsin Electric Power 
Company Photo 
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distribution, industrial controls, data proc- 
essing, rotating machinery, feedback con- 
trol, missiles and guidance, education, 
and machine tool control. Inspection trips 
will be co-ordinated with the technical 
papers to provide maximum value to the 
members attending. 

On Thursday, April 28, the Great Lakes 
District Student Paper Competition will 
be held covering students from the 17 
Student Branches. The first place winner 
will receive a $25 award and have the 
distinction of representing the District at 
the Summer General Meeting in Atlantic 
City, N. J. The second place winner will 
receive a $25 award, and the third place, 
a $15 award. 

Additional trophies and cash awards 
will also be made from various Section 
contributions. 


Registration 


Registration facilities will be located 
on the seventh floor lobby of the Pfister 
Hotel. 

For those arriving on April 26, the 
registration desk will be open from 5:00 
to 9:00 p.m. During the meeting, registra- 
tion hours will be from 8:30 a.m. to 5:00 
p-m., except on the final day, Friday, 
April 29, when the registration desk will 
close at 12:00 noon. 

Registration fees are as follows: Mem- 
bers—$4, nonmembers—$7, student mem- 
bers—no fee, and wives of registrants—$2. 
Advance registration cards should be re- 
turned at an early date with an indica- 
tion of the activities each one plans to 
attend. This will give the committees an 
opportunity to make adequate provisions 
for all affairs. Money should not be sent 
with registration. It is recommended that 
immediately upon completing registration 
at the hotel, each one procure tickets for 
inspection trips, luncheons, the buffet 
dinner, the theater party, the banquet, 
and ladies activities. 

A block of rooms has been set aside 
at the Pfister Hotel, 424 E. Wisconsin 
Ave., to accommodate those planning to 
attend the meeting. The hotel registration 
card should be completed and returned 
promptly to the Pfister Hotel. The Pfister 
Hotel will arrange for any alternate 
rooms, should their facilities be completely 
sold out. 

Rates per day are as follows: 
Single Room (one person) ..... $6.00— $9.00 
Double Room—double bed 

(CWO PETSOMS) .......eeeeeeee 
Double Room—twin beds 

CRW PETGONS) oc os cc ceccsces $10.00-$16.00 
Suites (two and three rooms) $22.00-$50.00 


$8.50-$11.50 


A program for the wives of the men 
attending the Great Lakes District meet- 
ing has been planned by Mrs. E. A. 
Dickinson and the members of the Ladies’ 
Committee. 

Ladies’ Coffee Hours’ have been 
planned for Wednesday, Thursday, and 
Friday at 9:30 a.m. in the Empire Room 
of the Pfister Hotel. 

Wednesday morning at 10:30 a.m., a 
tour of the Junior House, leading de- 
signer and manufacturer of women’s ap- 
parel, will be made at 1:30 p.m. 

Wednesday, a tour of the WTMJ radio 
and WTMJ-TV studios will be made. 

Thursday at noon, a special luncheon 
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will be held at the University Club. This 
will be followed by a tour of the Mil- 
waukee Art Center in the War Memorial 
Building on Milwaukee's lake front. 

On Wednesday, April 27, at 5:30 p.m., 
atypical Milwaukee “Gemiitlichkeit” 
party will start, with free beer followed 
by a $5 buffet dinner in the Fern Room. 
Then at 7:45 p.m., buses will take mem- 
bers to the Miller Theatre to see the musi- 
cal “Brigadoon” which begins at 8:30 p.m. 
Vickets are priced at $3. 

On Thursday evening, April 28, the 
grand banquet will be held in the Fern 
Room. Cocktails will be served at 6:00 
p.m. The banquet will begin at 7.00 p.m. 
Tickets which include both are $7.50 each. 

On Friday noon, April 29, a farewell 
luncheon will be given in the Fern 
Room, Luncheon tickets are $4 

Inspection trips will be made to the 
following places: 

The Louis Allis Company, Milwaukee 
Wis. (Wednesday, April 27, 2:00 p.m.) 
Square D Company—Good Hope Plant, 
Glendale, Wis. (Thursday, April 28, 9:00 
a.m.) 

Cutler Hammer Ine 
Milwaukee, Ws. 
9:00 a.m.) 

{llen-Bradley Milwaukee, 
Wis. (Thursday, April 28, 9:00 a.m.) 

A-C Spark Plug Electronics Division of 
General Motors—Oak Creek Plant, Mil 
Wis. (Thursday, April 28, 2:00 


Northside Plant, 
Phursday, April 28, 


4 ompany - 


waukee > 
p-m.) 

Line Material Industries—New Thomas 
Edison Short Circuit Laboratory, Franks- 
ville, Wis. (Thursday, April 28, 2:00 p-m.) 

Allis-Chalmers Manufacturing Com 
pany, West Allis, Milwaukee, Wis. (Friday, 
April 29, 9:00 a.m.) 

Wisconsin Electric Power Company- 
Oak Creek Plant, Milwaukee, Wis., (Fri 
day, April 28, at 9:00 a.m.) 

Ihe General Committee for the meet 
ing comprises: J]. A. Deubel, general chair- 
man; R. J. Ungrodt, secretary and treas- 
urer; H. C. Brem 
publicity; L. Matthias, technical program; 
H. Whiting, inspection trips; R. E. Horn, 
registration and hotels; E. A. Dickinson, 
entertainment; B. Wheeler, finance; Mrs 
E. A. Dickinson, ladies’ program; and 
W. McCoy, student activities 


administration and 


Technical Sessions 


The tentative technical program for the 
meeting follows: 


Wednesday, April 27 


9:30 a.m. Transmission and Distribution 
—Mirror Room 


Presiding, W. A. Schulz, Public Service Com- 
pany of Indiana 


DP.* Large Metropolitan Bulk Power Sub- 
stations. ( Peters, E Sievens, 
Wisconsin Electric Power Co 


Computer Studies for System Plan 
ning and Operation of Electric Power 
Systems. Charles Concordia, I 
Maginniss, General Electric Co 


Performance Characteristics of Static 
Overcurrent Relays. F. Free, M 
Sherfey, Allis-Chalmers Manufactur 
ing Co 


*District papers will not be printed by the 
Institute; however, they may be available at 
the meeting at the discretion of the author. 
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THE GOOD HOPE PLANT of Square D Company was built primarily to mass produce high vol- 
ume motor control components. This plant has been named one of the top ten industrial plants 
in the country for 1958 and is on the inspection tour program for the Great Lakes District 


Meeting. 


DP.* Application of Secondary Unit Sub 
stations in Industrial Distribution 
Systems. T. 8. Banghar’, Pennsylvania 
Transformer Division, McGraw Edi 
son Co. 


9:30 a.m. Industrial Control—East Room 
North 


Presiding: D. C. Walker, Square D Company 
DP.* Shading Coil Magnet of New Design 
H. J. Kubiak, University of Wiscon 
sin; L. H. Matthias, Allen-Bradley 
Co. 
Automation at General Merchandis 
ing Distribution Center. E. W. Wilk, 
Miller & Waltz, Arthur Young, Al 
len-Bradley Co 
Automatic Press Slide Positioner 
R. D. Meier, E. G. Anger, Square D 
Co. 
Logic System Design with NORS. 
C. F. Meyer, Square D Co 


9:30 a.m. Computors and Data Processing 
in Control Systems—East Room South 


Presiding, T. B. Jochem, Cutler-Hammer, Inc 


DP.* Application of Digital Computers to 
Process Control Problems. R. 8. Gil 
lett, General Electric Co 

DP.° Remote Data Logging. W. F. Cruess, 
Westinghouse Electric Corp. 

DP.* Data Phone. C. H. Platt, American 
Telephone and Telegraph Co 

eg A Precise Timer for Control of the 
Thermofusion Experiment at Prince 
ton. P. E. Slavin, Radio Corporation 
of America 


2:00 p.m. Transmission and Distribution 
—Mirror Room 


Presiding, J. C Foss, Commonwealth Edison 
Co. 


DP VAR Generation and Control on a 
Compact Metropolitan System. R. P 
Huber, Indianapolis Power and Light 
Co. 

Dual-Cooling in Large Substation 
Transtormers. T. H. Progler, Allis- 
Chalmers Manufacturing Co 

A Study of Ionization Detection and 
Measurement Methods. C. J. Miller, 
Jr. J. F. Wittibschlager, Ohio Brass 
Co 

EHV ‘Transformers and Bushings. 
S. Bennon, Westinghouse Electric 
Corp. 


2:00 p.m. Industrial Control—East Room 
North 


Presiding, J. E. Jones, Cutler-Hammer, Inc. 


Institute Activities 


Introduction to Electrostatically In 
fluenced Force Transmitting Fluids 
14. J. Mason, Warner Electric Brake 
and Clutch Co. 

60-636 An Analysis of the Dynamics of an 
Electromechanical System Roy 
Hyink, Cutler-Hammer, Inc 
Measurement of Process Pressures 
at Elevated Temperatures. R. L 
Eckman, Barber-Coleman Co 
Studies of Electrodynamic Forces 
Occurring at Electrical Contacts 
4. C. Snowden, Cutler-Hammer, Inc 
A-C. Contractors Supplied by Long 
Control Lines. R. P. Alley, General 
Electric Co 


2:00 p.m. Electronic Instrumentation— 
East Room South 


Presiding: Walter Richter, consulting engineer 


DP.* Ihe C Stellerator Central Control 
System ( W. Little, Jr., Allis 
Chalmers Manufacturing Co. 

DP A Swept Solar Spectrum Analyzer 
Covering the 2-4 Kmec Band. Frank 
Haneman, Airborne Instruments 
Laboratory 
Detection and Control of Aircraft on 
the Airport Surface. M. A. Warskow, 
J. E. Woodward, Airborne Instru 
ments Laboratory 
Selective Signalling Decoder. J. D 
Malone, General Motors Corp 


Thursday, April 28 
9:00 a.m. Transmission and Distribution— 
Mirror Room 


Presiding N A. Ricci, Wisconsin Electric 
Power Co 


DP.* Schemes for Switching and Protect 
ing Pad-Mounted Transformers 
H. J. Barta, 8S & C Electric Co 
Safety. Type Plug-In Busway N 
Shackman, R. W. Thomas, Bulldog 
Electric Products Co 
Modern Instrumentation in a Short- 
Circuit Research Laboratory. E. F 
Veverka, G. H. Manke, Line Mate 
rial Industries 
Termination of Low-Voltage Power 
Cables. G. E. Lusk, G & W Specialty 
Co 


9:00 a.m. Rotating Machinery—Executive 
Suite 

Presiding: L. | 
Manufacturing Co 


Rosenberg, Allis-Chalmers 


DP.* Synchronizing and Damping Torque 
Coefficients of Synchronous Machines. 
R. V. Shepherd, General Electric Co. 
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322 Institute Activities 
DP.* Fddy-Current Losses in Stator Coil Modified Z-Transform Method. J. T. 
Gas Ducts tor Conductor-Cooled Tou, Purdue University 
Generators. L. V. Van Laanen, S. A — 
Tomsic, Allis-Chalmers Manufactur DP.* Some Aspects of A-C Control 
ing Co tems Analysis. C, A. Halijak, Kansas 
Stat University; T. . Higgins, 
DP.* Maintenance Aids for Steel Mill Ro l ot AB of Wisconsin J 55 
tating Equipment. J. H. Greiner, 
Allis Chalmers Manufacturing Co DP.* A Mathematical Study of Servometer 
DP* New Contactorless Precision D-< Terminal Properties Using Linear 
Hoist Has Wide Speed Range and Graph Theory. R. C. Dubes, Michi- 
lorque Control 1. Hansen, J 1 gan State University 


Karlson, R. Mierendorf, Louis Allis 


Co 


9:00 a.m. Feedback Control Systems—East 


Room South 


Sponsored by 


mittee Co. 
Js . he Engineer in 
Presiding I Higgins, University of Wis- DP. The Work of the E HF ble ed 
consin signing Packaged Adjustable-Speec 
: Systems. S. P. Finnegan, General 
Electric Co 
DP.° A Variable Temperature Cabinet for 
Determining the Transfer Function DP.* Automatic Speed Regulation of D-€ 
of Room Thermostats. C. C. Smith, Motors Using Combined Armature 
Johnson Service Co Voltage and Motor Field Control. 
DP.* Control Aspects of a “Variable Iner- Ansgar Hansen, A. W. Wilkerson, 
tia” System. D. A. Lieberman, Booz Louis Allis Co. 
Allen Applied Research, Inc DP.* Synchro-Positioned Conveyor System 


DP.* Optimum Svnthesis of Linear Dis- Controls Production Rate. 4. 
Data Control Systems by the 


crete 


Feedback Control Systems Com- 


Thursday, April 28 


North 


Pasion, Square D Co. 


2:00 p.m. Industrial Control—East Room 


Presiding: D. B. Fitzpatrick, Allen-Bradley 





Secretary 


58-1391 


59-120 


59-892 
59-1076 


59-1166 


59-1190 


59-1201 


59-1295 


59-1296 


60-40 
60-46 


60-97 


60-101 


60-120 


60-183 
60-201 





Conference Papers Open for Discussion 


Conference papers listed betow have been accepted by AIEE Transactions 
and are now open for written discussion until April 29. Duplicate double-spaced 
typewritten copies of each discussion should be sent to E. C. Day, Assistant 


for Technical Papers, AIEE, 33 W. 39th St., New York 18, N. Y., on or 


before April 29 


Accelerated Voltage Endurance Tests. R. G. Rhudy, H. E. Mazanek 


Electronic Transformer Design by Digital Computers. L. F. Deise, 
Wade Etchison, Reuben Lee 


The Texada Island Submarine Cable Crossing. P. ]. Croft 

On the Transmission of Information by Orthogonal Time Functions. 
H.F. Harmuth 

Induced Currents in Supporting Steel for a 10,000-Ampere Generator 
Open Bus. G. K. Sebold 

A Magnetic Tape-to-Paper-Tape Converter, M. Ringer, L. Mintzer 
Ground Electrode Potential Gradients from Model Tests. H. R. Arm- 
strong, L.. J. Simpkin 

Pigmented Polyester Magnet Wire for High-Temperature Operation. 
F. A. Sattler, L. C. Scala 

Optimization of the Adaptive Function by Z-Transform Method. 
8.8. L. Chang 

Threshold 60-Cycle Fibrillating Currents. C. F. Dalziel 

A Test Set for Measurement of Envelope Delay Distortion at Audio 
Frequencies with 1-Microsecond Precision. W. A. Codd 

A Capacitance Bridge Method for Measuring Integrated Corona 
Charge Transfer and Power Loss per Cycle. T. W. Dakin, P. J. Mali- 
naric 

Experiments with Air Ions of the Trachea. J. C. Beckett, A. P. 
Kruege) 

The Relative Merits of Incremental and Conventional Digital Com- 
puters in Air-Borne Real-Time Control. §. M. Shackell, J. G. Tryon 
A Step-Driven Digital Magnetic Recorder, J]. G. Hansen 

An Analysis of a Polarized Electromagnetic Drive System and of Vibra- 
tor Systems. R. §. Nunn 


Preprints may be purchased at 50¢ each to members, $1.00 to nonmembers, 
if accompanied by remittance or coupons. Please order by number and send 
remittance to: AIEE Order Department, 33 W. 39th St., New York 18, N. Y. 
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Institute Activities 


ELECTRICAL ENGINEERING 


DP.* An Adiustable-Speed Reversing Ele¢- 
tronic Motor Controller. John Callan, 
Joseph Moser, Allen-Bradley Co. 

DP.* Closed Loop Feedback Control for a 
250-Inch Paper Supercalendar. R. P. 
Veres, Reliance Electric Engineering 
Co 


2:00 p.m. Rotating Machinery—Executive 

Suite 

Presiding: C. S. McNeer, Wisconsin Electric 

Power Co. 

DP.* Dynamic Equations of the Inductor 
Alternator for Analog Computer Rep- 


resentation in Voltage Regulator 
Studies. C. H. Thomas, University of 


Kansas 

DP.* Brushless Exciter. A. S. Wolanin, 
Westinghouse Electric Corp. 

DP.* A Method for Determining the Re- 


sponse of a System to Loss of Excita- 
tion. J. M. Fleissner, Wisconsin 
Electric Power Co. 

DP.* Electrical Features of Oak Creek 
Power Plant Unit No. 5. J. B. 
Prince, R. P. Spors, Wisconsin Elec- 
tric Power Co. 


2.00 p.m. Feedback Control Systems—East 
Room South 


Sponsored by Feedback Control Systems Com- 

mittee 

Presiding: L. F. Kazda, University of Michigan 

DP.” Supervisory Control System Using a 
Sinusoidal Test Signal and a Model. 
R. A. Hannen, Ohio State University 

DP.* Optimization of Linear Control Sys- 
tems for Minimum Settling Time by 
the Second Method of Liapunov. 
J. E. Gibson, Z. V. Rekasius, Purdue 
University 

DP.* Optimum Filters: Extensions and 
Generalizations of Wiener Theory—A 
Tutorial Account. F. J. Beutler, Uni- 
versity of Michigan 


~_.* Time-Lag Systems. N. H. Choksy, 
Johns Hopkins University 


DP.* Dynamic Programming in Design of 
Feedback Control Systems. K. ‘ 
Schlager, General Motors Corp.; 
T. J. Higgins, University of Wiscon- 
sin 


Friday, April 29 
9:00 a.m. Missiles and Guidance—East 
Room South 


Presiding: P. O. Larson, AC Spark Plug Di- 

vision, General Motors Corp. 

ue.” Space Vehicle Attitude Control Sys- 
tem. R. P. Petersen, J]. W. Dunham, 
D. A. Libermann, Booz-Allen Applied 
Research Inc. 

DP.* Comparison of Surface-to-Air Missile 
Autopilot Loops. Robert Schaaf, John 
Heisler, Bendix Aviation Corp. 

DP.* Control Loops in Inertial Guidance 
Systems for Ballistic Missiles. John 
Sheldrick, George Hughes, General 
Motors Corp. 

DP; Design Study of Attitude Control for 
Able Star Vehicle. E. P. Blackburn, 
Space Technology Laboratories 


9:00 a.m. Education—Mirror Room 


Presiding: Walther Richter, consulting engi- 
neer 


DP.* Explosion in Engineering. W. B. 
Swift, University of Wisconsin 

DP.* Education for 2000 A.D. J. D. 
Horgan, Marquette University 

DP.* Curriculum Evolution in Electrical 


Engineering Education. H. A. Peter- 
son, University of Wisconsin 

DP.* The Engineering College and the 
Technical Institute of ‘Tomorrow. 
R. J. Ungrodt, Milwaukee School of 
Engineering 


9:00 Industrial Control—East Room North 


Presiding: R. J. Weesner, Louis Allen Co. 


ELECTRICAL ENGINEERING 
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Co-ordination of Adjustable-Speed 
Drive Characteristics with Load Re- 
quirements. C. G. Helmick, Westing- 
house Electric Corp. 
Computer Study of Co-ordinated 
Main and Edger Drives for a Re- 
versing Rolling Mill. P. J Wirtz, 
F. A Manners, Square D Co 

DP. Wide Range D-C Center Wind 
Drive. Byron Jones, Thomas Pare, 
Louis Allis Co. 

DP. Fast Response Static A-C Hoist Con- 
trol. C. B. Sanborn, Square D Co. 


2:00 p.m. Missiles and Guidance—East 
Room South 


Presiding: J. H. Bell, AC Spark Plug Division, 
General Motors Corp. 


DP.* Attitude Control for an Unmanned 
Interplanetary Vehicle. E. J. Frey, 
Massachusetts Institute of Technology 
Velocity Vector Steering for Ballistic 
Missiles. Glen Kleinhessilink, Gen- 
eral Motors Corp. 

Terminal Guidance for Unmanned 
Interplanetary Vehicle. W. J. Wil- 


Institute Activities 


liams, R. Gates, J. Steinhilber, 
Astrionics Laboratory, International 
Telephone and Telegraph Corp. 
Control Systems for Ballistic Missiles: 
Requirements, Mechanism, and Prob- 
lems. Raymond Rath, Air Force 
Ballistic Missile Division 


2:00 p.m. Machine Tool—East Room North 


Presiding: R. R. Schmitz, Giddings & Lewis 
Machine Tool Co. 


DP. Dual-Purpose Synchronizing and De- 
pendent-Drive Time-Sharing for 
Point-to-Point Numerical Control. 
G. W. Younkin, Giddings & Lewis 
Machine Tool Co. 

The Servo Controlled Positioning 
System for Machine Tools. R. L. Fil- 
more, Minneapolis-Honeywell, Ma- 
chine Controls Division 

Numerical Positioning Controls in 
Retrospect. Richard Sitts, General 
Electric Co. 

We Design with Maintenance in 
Mind. M. C. Cridlebaugh, W. F. & 
John Barnes 


Northeast District 12 Meeting 
To Be Held May 2-4 in 


PHE Northeast District 12 meeting will 
be held May 2-4, 1960, at the Sheraton- 
Biltmore Hotel in Providence, R. I. “Elec- 
tricity—Key to the Sixties” is the theme of 
the 3-day meeting which will include a 
complete technical program as well as a 
schedule of interesting inspection trips, so- 
cial activities, and a ladies program. 

On Sunday, May 1, from 3:00 p.m. to 
6:00 p.m., a reception will be held in the 
State Suite, Room 1557, of the Sheraton- 
Biltmore, for members and wives as a gen 
eral get-together and a welcome for early 
arrivals. 

The luncheon, Monday, May 2, in the 
main ballroom of the hotel will formally 
welcome the members and guests with 
E. G. Twohey, president of the Narragan- 
sett Electric Company, Providence, as the 
main speaker. 

Blocks of rooms have been set aside at 
the Sheraton-Biltmore Hotel for members 
and guests attending this meeting. Re- 
quests for reservations should be sent to 
the Sheraton-Biltmore Hotel, Providence 
3, R. L., mentioning AIEE and giving date 
and approximate time of arrival and the 
date of departure. All reservations must 
be made by April 22, 1960. 

The room rates are as follows: 


. $6.85 to $12.50 

.... $10.85 to $13.85 
..... $12.50 to $16.50 
$3.00 each 


Single Room 

Double Room 
Iwin #edrooms 
Rollaway Bed 


Advance registration cards received in 
the mail should be filled out and returned 
promptly. This will save time in complet- 
ing registration details upon arrival at the 
hotel and will permit the committee to 
make necessary arrangements for all in- 
spection trips. 

The registration desk, located in the 
upper lobby, will be open on Sunday 
from 5:00 p.m. to 8:00 p.m., Monday and 
Tuesday from 8:30 a.m. to 5:00 p.m., and 
on Wednesday from 8:30 a.m. to 12:00 


Aprit 1960 


Providence, R.L. 


noon. Registration fees are $4 for mem- 
bers, $7 for nonmembers and $2 for ladies. 
No fees will be required for student mem- 
bers. 

The District 12 Prize Paper Competi- 
tion will be held Tuesday, May 3, in the 
Garden Room at 9:00 a.m. The winning 
papers from the Student Branches within 
the District will be presented and prizes 
awarded. The first prize is $25 and an all 
expense trip to the Summer General 
Meeting at Atlantic City, N. J.; second 
prize is $20; third prize $15. Student 
members are invited to participate in all 
general meetings, inspection trips, lunch- 
eons, and dinners. 

Ihe ladies headquarters will be in the 
Hospitality Room which will be open 
Monday through Wednesday 9:00 to 
5:00 p.m. 

The following ladies activities have 
been arranged: Monday, Tuesday, and 
Wednesday—9:00 a.m. coffee. Monday— 
1:00 p.m. bridge in the State Suite, Room 
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1557 of the Sheraton-Biltmore. Tuesday— 
tour through the Rhode Island School of 
Design Museum and luncheon. Wednes- 
day—tour through the home of California 
Artificial Flowers, nationally known man- 
ufacturer of artificial flowers. 

The following program of inspection 
trips of both technical and general inter- 
est has been arranged for members and 
guests attending the District meeting. 

Brown & Sharpe Manufacturing Com- 
pany (Monday, 10:00 a.m.) 

The Okonite Company—Kennecott Wire 
& Cable Division (Monday, 2:00 p.m.) 

Metals & Controls Corporation, Division 
of Texas Instruments, Inc. (Tuesday, 1:00 
p-m.) 

U. S. Navy—Atlantic Fleet Destroyer 
Force, Newport (Wednesday, 1:00 p.m.) 

On Monday evening, a Smorgasbord 
will be served, and on Tuesday evening, a 
banquet and entertainment will be held 
in the main ballroom of the Sheraton- 
Biltmore. 

On Tuesday, May 3, at 2:00 p.m., the 
District 12 Executive Committee will 
meet in Parlor C. 

Tickets for all events will be available 
at the registration desk, upper lobby, 
Sheraton-Biltmore Hotel, open 8:30 a.m. 
to 5:00 p.m. during the meeting. Delegates 
are urged to obtain tickets for events they 
wish to attend as early as possible in 
order to facilitate arrangements by com- 
mittees responsible for transportation, 
luncheon, and dinner reservations. 


Mailed Announcement 


A mailed announcement of this meet- 
ing will be sent to members in District 
12. Members in other Districts may obtain 
a copy by writing to E. C. Day, assistant 
secretary for technical papers and pro» 
grams, Technical Operations Department, 
AIEE, 33 W. 39th St., New York 18, N. ¥ 


Technical Program 


The tentative technical program for the 
District Meeting follows: 


Monday, May 2 


9:30 a.m. Session 
tors 


1—Insulated . Conduc 





U. S. Atlantic Fleet Photo 


A DESTROYER of the post-war Forrest Sherman class, The USS John Paul Jones is one of the 
ships in the Atlantic Fleet Destroyer Force berthed in Newport. An inspection trip to this De- 
stroyer Force has been scheduled for the Northeast District 12 Meeting. 


Institute Activities 


$25 





Cable Sheaths and Water Perme- 
ability. G. F. Todd, Collyer Insulated 
Wire Co 

High-Temperature Coaxial Cable De 
velopments. A McKean, Phelps 
Dodge Copper Products Corp 
Vulkene Cable New Horizons for 
Polyethylene. B. J. Mulvey, General 
Electric Co 

Polyethylene on High-Voltage Cables 
R. §S. Lovett, FE I. DuPont de 
Nemours & Co., Inc 


9:30 a.m. Session 2—Transformers 

DP.* Why and How of Auto-Transformers 
L. Reid, Allis-Chalmers Manufactur 
ing Co 

DP.* Parallel Operation of Regulators and 
Load-Tap Changing Transformers 
R. F Gilton, Allis-Chalmers Manu 
facturing Co 

DP.* A New Arcing Contact Testing De- 
vice. J. H. Kuisti, General Electric 
Co, 

DP.* Permalex—New Insulation System for 
Sealed Liquid Immersed Apparatus. 
E. L. Raab, General Electric Co 


9:30 a.m. Session 3—Industrial and Com- 
mercial Power Systems 


60-651 Equations for Eyaluating Short-Cir 

cuit Forces on Multiple-Strap Single 

Phase and Polyphase Busses for 

Supplying Low-Frequency Induction 

Furnaces. T. H. Chin, Westinghouse 

Electric Corp 

DP.° Inspection Problems — of Today's 
Modern Power Distribution System 
in Industrial Plants. J. St indre, 
Kaiser Aluminum & Chemical Corp 

DP.* Finding Grounds on $-Phase Un 
grounded Systems. G. Cooper, R 
Hurlbut, General Electric Co 

DP.° Basic Elements of a Grounding Sys- 
tem. FE. C. Soares, Industrial Engi- 
neering Services 


2:00 a.m. Session 4—Computing Devices 


(1) 


DP.* Recommended Symbols for Logical 
Design, Part I: Algebraic Symbols. 
T. W. Sze, University of Pittsburgh 

DP.° Recommended Symbols for Logical 
Design, Part Il: Symbols for Logic 
Diagrams. W. J. Smith, AFCRC; 
D. Drusdow, Radio Corporation of 
America 
Recommended Symbois for Logical 
Design, Part III: Printed Graphical 
Symbols. R. J. Preiss, International 
Business Machines; T. ¢ Bartee, 
Massachusetts Institute of Technol- 
ogy 
Recommended Symbols for Logical 


*District papers will not be printed by the 
Institute; however, they may be available at 
the meeting at the discretion of the author. 


A TOUR to the Ken- 
necott Wire & Cable 
Division of the Okon- 
ite Company will be 
made during the 
Northeast District 12 
Meeting. The wire 
drawing operation is 
shown in this photo. 


Design, Part IV: Glossary of Terms. 
E. J. Tanana, Western Electric Co.; 
R. Berlin, General Electric Co. 


2:00 p.m. Session 5—Substations 


DP.* Modular Structure Design. F. L. 
Hecht, Connecticut Light and Power 

DP Ground Resistance Measurements of 
Large Substations. W. F. Fee, Hart- 
ford Electric Light Co 

DP Fhe Development of Voltage Control 
on the Central Maine Power System. 
B. Payne, Central Maine Power Co 

DP. Planning Substations to Avoid Noise 
Complaints Ss Lindgren, Allis- 
Chalmers Manufacturing Co 

DP Designing Aluminum Busses. D. 
Sandell, Aluminum Company of 
America 


Tuesday, May 3 
9:30 a.m. Session 6—Space Heating 


DP.° How the Heat Pump is Used in New 
England Industries. J]. W. Megley, 
Boston Edison Co. 

DP.* Industrial and Commercial Space 
Heating with Radiant Heat. J. Giala- 
nella, Quartz Products Co 


9:30 a.m. Session 7—Aluminum Applica- 
tions in the Electrical Industry 


DP. Short-Circuit Tests on Aluminum 
and Steel Conduit. L. F. Roehmann, 
Kaiser Aluminum & Chemical Corp 

DP. How To Connect Aluminum Welding 
Cable. R. A. Burkhardt, Kaiser Alu- 
minum & Chemical Corp 

DP Some Practical Aspects on Aluminum 
Strip Conductors. H. Adams, Reyn- 
olds Metals Co 

DP Aluminum Equipment Terminals 
( G. Sorflaten, IUlsco Corporation 
(formerly with Kaiser Aluminum & 
Chemical Corp.) 


2:00 p.m. Session 8—Electronics 


DP.* A New Mode of Operation in Junc- 
tion Transistors. N. C. Hekimian, 
Department of Defense 

DP.* Electronic Load Control for a Small 
Public Utility Application and Oper- 
ation Experience. H. W. Evirs, Jr., 
Fitchburg Gas & Electric Light Co. 
Design Philosophies of D-C High- 
Gain Low-Drift Transistorized Am- 
plifiers. J. Kline, University of Rhode 
Island 

DP.* The Synchronous Electronic Clock. 

4. Terry, General Electric Co. 


2:00 p.m. Session 9—Computing Devices 
(2) 

DP.* Error Correcting Codes for Correcting 
Bursts of Errors. J. E. Meggitt, Inter- 
national Business Machines Research 
Laboratories 


Institute Activities 


DP.* Design of a Low-Cost Analog-to- 
Digital Conversion System for Process 
Applications. A. E. Beecher, Massa- 
chusetts Institute of Technology 
Prototype and Special Cams Using 
the Brown and Sharpe “Numericam” 
with Tapes Prepared on the IBM 610 
Computer. G. N. Levesque, Brown 
and Sharpe Manufacturing Co. 

An Automatic Sheet Classifier. M. L. 
Matthews, Maxson Automatic Ma- 
chinery Co.; G. L. Mathias, Westing- 
house Electric Corp.; and E. Mojkow- 
ski, Westinghouse Electric Corp. 
Information Machine (sound film). 
R. Fargnoli, International Business 
Machines Corp. 


2:00 p.m. Session 10—Rotating Machin- 
ery and General Industrial Ap- 
plications 


Determining D-C Braking Require- 
ments on Continuous Process Rubber 
Machines. H. R. Hughes, Ruberoid 
Corp.; H. M. Wall, Westinghouse 
Electric Corp. 

A New Adjustable Voltage Drive. 
M J. Girard, Westinghouse Electric 
Corp. 

Detection of Shorted Turns in Mag- 
netizing Coils. W. H. Dorrity, Uni- 
versity of Maine 

Safe Electrical Installations for 
Textile Plants. C. F. Hedlund, 
Factory Mutual Engineering Division 
A New Look at Paper Mill Lighting. 
4. L. Guess, D. M. Fraser, Ltd. 


Wednesday, May 4 
9:00 a.m. Session 11—Communications 


DP.* Engineering Maintenance in Tele- 
phone Transmission. E. §. Campbell, 
New England Telephone and Tele- 
graph Co. 

DP.° Chemical Brush Control. H. F. 
Hatch, Jr., New England Telephone 
and Telegraph Co. 

DP.* Modern Underground Telephone 
Facilities for New Residential Devel- 
opments. G. A. Gardner, New Eng- 
land Telephone and Telegraph Co. 

DP.* Room-to-Room Dialing in a Multi- 
story Hotel. H. N. Thornton, P. A. 
Lund, New England Telephone and 
Telegraph Co. 


9:00 a.m. Session 12—Transmission and 
Distribution 


CP-59-1087. Distribution System Conversion 
to 4,160 Volts. L. H. Herendeen, 
Jackson and Moreland, Inc. 
DP.* Predetermination of Radio Influence 
Levels of Project EHV Configura- 
tions. J. J. LaForest, A. K. Abboushi, 
General Electric Co, 
Determination of the Waves Front of 
Lightning-Stroke Currents from Field 
Measurements. C. F. Wagner, West- 
inghouse Electric Corp. 
A New Approach to the Calculation 
of Lightning Performance of Trans- 
mission Lines—III, A Simplified 
Method. C. F. Wagner, A. R. Hile- 
man, Westinghouse Electric Corp. 
Phenomena at the Metal-Dielectric 
Junctions of High-Voltage Insulators 
in Vacuum and Magnetic Field. M. J. 
Kofoid, Boeing Airplane Co. 


60-658. 


2:00 p.m. Session 13—Special Instruments 
and Marine Engineering 


DP.* Portable Dynamic Electronic Speed- 
Torque Indicator. H. R. Weed, Ohio 
State University 

60-661. The Kine-Klydonograph—A_ Tran- 
sient Wave Form Recorder. S. B. 
Griscom, Westinghouse Electric Corp. 

DP.* Protection for Underwater Instru- 
ments. H. E. Edgerton, L. OD. 
Hoadley, Massachusetts Institute of 
Technology 
Factors in the Evolution of Sophisti- 
cated Fire Control Systems for Under- 
water Weapons. H. L. Haltermann, 
U. S. Naval Underwater Ordnance 
Station 


ELECTRICAL ENGINEERING 





Engineering. G. G. Gould, U. 
Naval Underwater Ordnance Station 


DP.* The Submarine Threat and Electrical 


2:00 p.m. Session 14—Relays and Circuit- 
Breakers 

DP.* Static Overcurrent Trip Device for 
Low-Voltage Breakers. N. M. Russak, 
Allis-Chalmers Manufacturing Co. 

DP.° Backup Protection with an Inopera- 
tive Circuit-Breaker. F. B. Hunt, 
New England Electric System 

DP.* A Combined Directional Comparison- 
Voltage Tripping Relay Scheme for 
a Weak Infeed Transmission Line 
Terminal. R. M. Rhoades, Central 
Maine Power Co. 
An Application of Transferred Trip- 
ping. G. S. Haralampu, Edward 
Noorigian, New England Electric 
System 


Under Secretary of Interior 
To Address Technical Conference 


An address by E. F. Bennett, Under 
Secretary of the Interior, Washington, 
D. C., will highlight the 1960 Rural 
Electrification Conference to be held May 
10-12 in Omaha, Nebr., at the Sheraton- 
Fontenelle Hotel. 

Mr. Bennett will address the noon 
luncheon on May 12. 

The AIEE has cordially invited all 
persons interested in the growth of rural 
mechanization and automation to attend 
the conference, whose theme will be “The 
Challenge of Electric Farming.” 

In general, equipment manufacturers 
will outline power requirements of present 
equipment, agricultural engineers and 
extension personnel will discuss present 
trends and future possibilities in agricul- 
ture, while power suppliers will present 
plans to meet the ever growing needs 
of electric power. 

Arrangements have been made for a 
tour of the headquarters of the Strategic 
Air Command (SAC), including the deep 
underground Control Center, as well as 
tours of the Cudahy Packing Plant, the 
world famous Father Flanagan’s Boys 
Town, and the Omaha Public Power Dis- 
trict North Omaha Generating Plant. 

Requests for advance registration should 
be made to: 1960 AIEE Rural Electrifica- 
tion Conference, P. O. Box 721, W. Dodge 
Station, Omaha 31, Nebr. The sum of $8 
should be remitted to cover the cost of 
registration and luncheon on May 12. 

Rates at the Sheraton-Fontenelle Hotel 
for persons who attend the conference will 
be: 


Rooms (double bed) one person $ 6.50-$ 9.50 
Rooms (double bed) two persons $10.00-$13.00 
Rooms (twin beds) one person $ 9.50-$12.00 
Rooms (twin beds) two persons . $13.50-$16.00 
Suites (parlor and one twin 


bed-oom) $25.00-$32.00 


Specific room rates cannot be guaranteed. The 
hote! will accommodate guests at the requested 
rate or the nearest available rate. All rooms 
are completely air conditioned and equipped 
with private bath, radio, and television. 


The tentative program for the confer- 
ence follows: 


Tuesday, May 10 


8:00 a.m. 
Hotel 


Registration—Sheraton-Fontelle 


Aprit 1960 


AN EXTERIOR view is 
shown of the National 
Defense SAC head- 
quarters. A tour to the 
SAC center will be 
held during the Rural 
Electrification Confer- 
ence 


U. S. Air Force Photo 


9:30 a.m. Morning Session 
Presiding: R W Shaw 
Welcome to Omaha: Mayor John Rosenblatt 


Opening Address. J. H. Foote, AIEE president, 
Commonwealth Services, Inc. 


Program for the meeting: W Ridout, Jr., 

general chairman, AIEE Rural Electrification 

Subcommittee 

CP60-5000. The Revolution in Farming as it 
Relates to the Electrical Industry. 
Fred Kimball, Kansas Gas & Elec- 
tric Co. 

CP60-5001. Development of and Experience 
with Nebraska Standards for Elec- 
tric Irrigation Installations. R. G. 
Spore Dawson County Public 
Power District 

CP60-5002. Results of Irrigation Motor Power 
Factor Field Tests. Dean Axthelm, 
College of Agriculture, University 
of Nebraska 


2:00 p.m. Afternoon Session 


CP60-5003 Forecasting Power Requirements 
for Rural Distribution Systems. 
Everett Brown, Rural Electrifica- 
tion Administration 

CP60-5004, Planning Rural Systems for Con- 
tinuing Growth. C. C. Ambrosius, 
R. H. Sarikas, Ulinois Power Co 


CP60-5005. Operation Experience with Auto- 
matic Outage Reporting on a 
Rural System Karl Crawford, 
Lorain Medina Electric Co-opera- 
tive 

CP60-5006. Using 34.5 Kv as a Distribution 
Voltage. D. L indrews, Idaho 
Power Co. 


5:00 p.m. Tour No. I 
Bus leaves Sheraton-Fontenelle for SAC Tour 


8:15 p.m. Dinner 


Wednesday, May 11 


9:00 a.m.Morning Session 


Presiding: Harry Smith 

CP60-5007. New Developments in Automation 
and Feed Handling. H. B. Puckett, 
University of Illinois 

CP60-5008. Drying and Aeration Is Essential 
to Modern Farming. J. H. Oliver, 
Aerovent Fan and Equipment Co, 


Institute Activities 


CP60-5009. Evaporative Cooling and Air Con- 
ditioning for Poultry and Live- 
stock. Price Hobgood or alternate, 
Texas AkM College 

CP60-5010. Experience Records of Phase Con- 
verters. L. B. Ronk, System Ana 
lyzer Corp. 

CP60-5011. Overcoming the Service and Wiring 
Bottleneck. J. B. McCurley, Rural 
Electrification Administration 


11:30 a.m.—Tour No, 2 
SAC (with luncheon) 


12:30 p.m.—Tour No. 3 
Cudahy Packing Co. 


Thursday, May 12 


8:45 a.m. Morning Session 

Presiding: W. ]. Ridout, Jr. 

CP60-5012. Changes in the National Electrical 
Code as it Effects Farmstead Wir- 
ing. H. H. Watson, General Elec- 
tric Co. 

CP60-5013. Vibration Problems in Rural Line 
Design. J. C. Poffenberger, Pre 
formed Line Products Co. 

CP60-5014. A Case History of Line Fatigue. 
Ellef Krogen, Minnkota Power Co- 
operative 


10.25 a.m. Panel—Demands which Farm 
Electric Equipment Will Put on Power 
Suppliers in the Future. 

CP60-5015. The Demands of the Farmer 
K. L. McFate, Department of Agri- 
cultural Engineering, University of 
Missouri 

CP60-5016. Equipment To Meet the Demand 
C. A. Hanson, James Manufactur 
ing Co. 


Discussion: Led by Lyman Hammond, N.Y 
State Electric & Gas Corp. 


12:00 p.m. Luncheon 
Presiding: R. W. Shaw 


Speaker: Elmer Bennett, Under Secretary of 
Interior, Washington, D.C. 


2:30 p.m. Tour No. 4 


Boys Town 


2:30 p.m. Tour No. 5 


Omaha Public Power District Plant 





Dibner’s “Atlantic Cable” 
Reviewed by AILEE P: 


IN the exploding rush of new enginecring 
developments today, it is too seldom that 
we take time to consider, even briefly, the 
prodigious work and thought which went 
into the evolution of most of the early en 
ginecring achievements. When a present 
day engineer becomes interested enough to 
write of these achievements so that we of 
the 1960's can read of the labors of past 
thinkers, it is indeed a happy circumstance 
During the 1980's when Bern Dibner was 
in Europe, he started to collect: scientifi 
memorabilia of all fields but with em 
yhasis on things electrical. Then in 1945, 
Dibner wrote and published his first 
istorico-scientific description of Robert 
Boyle's thinking and works. Since then he 
has written on a variety of subjects and 
three of his books dealing with electricity 
have been published in lectrical Engi 
ng in whole or in part 

Another AIEEE Fellow, who is also very 
much interested in the history of elec 
Hickernell 


ho wrote profusely on the early days of 


tricity, is Past President L. I 


tl Institute in a series of articles which 
ere published during the 75th Annivet 
sary Year in klectrical Lngineerin Mi 
Hickernell has reviewed Mr. Dibner’s latest 
hook I he 
pleasure that we republish this review. Re 


Atlantic Cable and it is with 
printed trom Technology and Culture, 
Phe International Quarterly of the Society 
for the History of Technology, by permis 
sion of the Wayne State University Press 
Copyright, 1960, Wayne State University 


Press 


Itlantic Cable. By Bern Dibner. Pub- 
lication No. 16, Burndy Library in the 
History of Science Inc., Norwalk, Conn., 
Thi Surndy Library 1958. Pp. 96. 

Illustrated 

term Dibner has written a lucid chrono 
logical history of the laying of the Atlantic 
Cable. He covers the early experiments of 
Morse in New York Harbor in 1842; Ezra 
Cornell's laying of a line across the Hud 
son River in 1845; the five actual attempts 
at laying the cable; and the eventual suc 
cess in completing two telegraph circuits 
connecting Newfoundland and treland in 
1866, Written a century after the initial 
expedition set forth in 1857, distance in 
time permits the placing in perspective of 
all phases of accomplishment of a great 
cneimecc Tiny «ac hievement 

Cyrus Field was, in the words of Sir 
William Thomson (later Lord Kelvin), the 
“originator and mainspring” of the project, 
which was regarded as foolhardy in many 
quarters At the outset in 1854, Field 
realized that many electrical, mechanical, 
oceanographical, and nautical problems 
would have to be solved. Having sought 


l 0 Founding Fathers’ was a 10-part article 
which appeared April 1954—-January 1955 


2. “Early Electrical Machines 
May-—October 1957 in six parts 


was published 


5 The Atlantic Cable” appeared in three 
parts, September—November 1959 
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ist President 


and obtained encouragement of specialists 
in each of these areas, he was able to ratse 
the necessary capital to finance the design, 
manutacture, transportation, and laying of 
the submarine telegraph cable. Field did 
not foresee, however, that the enterprise 
would take twelve years and forty long, 
hazardous trans-Atlantic crossings (the first 
by sailing vessel); that it would touch the 
fields of science, politics, finance, and geog- 
raphy; and that it would cest $12,000,000. 

This book makes clear the roles of Field 
and Morse and Thomson, of the ships’ 
captains and the financial backers, and of 
all those who played a part in the coura- 


geous undertakit Brief biographical toot 


ig. 
notes keep the reader informed about the 
principals as the saga unfolds. The author 
is a tireless researcher, and his work is 
carefully documented. It is also immensely 
readable and suspenseful 

Technical dithculties and incredible 
hardships plagued the men who sought to 
lay the cable. Time after time, their hopes 
were gradually raised, then dashed sud 
denly by a heartbreaking mishap. Yet each 
time, they made new plans and began 
again. Every failure seems almost to have 
been a necessary step toward eventual suc- 
cess. The reader shares a sense of triumph 
when he comes upon these words in Field’s 
message trom Trinity Bay to New York on 
July 27, 1866: “Thank God, the cable is 
laid, and it is in perfect working order 

But the story does not end there. Within 
five days, the expedition had turned back 
into the Atlantic to attempt to retrieve 
cable lost the previous year, which lay 600 
miles away in two and a half miles of 
water. Three weeks later, the cable was 
brought to the surface for the first time, 
only to part and splash back into the 
ocean. Thirty attempts were to be made 
before the cable was successfully raised on 
August Sist. It was tested and spliced to 
another length, which was laid on the 
return voyage to Trinity Bay. Thus, the 
second Atlantic telegraph circuit was com- 
pleted 

[Phe monograph is concise, almost synop- 
tic, and condenses into 96 pages material 
which easily could be expanded into a full 
length book. Experiences in the New 
foundland wilderness could alone fill a 
chapter 

Mi Dibner’s 


sprinkled with illustrations of historical 


pages are generously 


and engineering interest, including a 
photograph attributed to Daguerre, Paris, 
1845. There are reproductions of etchings, 
paintings, drawings, and documents. Most 
enlightening of all is a two-color map and 
chart insert shows simply and 
clearly the chronology of expeditions and 


the locations of their terminations. 


which 


This is an irresistible and inspiring 
story of man’s vision, perseverance, and 
triumph over the forces of nature; over 
human nature, too. Those who are familiar 
with the electrical engineering milestone 
it describes will find in the book a neat 
summation, ‘Those who have yet to become 
acquainted with the details will find it 


Institute Activities 


Burndy Corp. 
Bern Dibner 


L. F. Hickernell 


Incidentally, 
the book should be required reading tor 


rewarding reading indeed. 


America’s young people. They would find 
it surprisingly palatable fare 
The Atlantic Cable, as presented by Bern 
Dibner, leaves one with the conviction that 
any problem which a number of informed 
and dedicated men working together be- 
lieve can be solved, inevitably will be. By 
drawing a simple parallel, one sees that 
man’s exploration of space is certain of 
accomplishment. 
L. F. HickerRNew 


Abstracts of Papers Invited 
for Quality Control Symposium 


Abstracts of papers to be submitted tor 
the 7th National Symposium on Reliabil 
ity and Quality Control, jointly sponsored 
by the AIEE, the Institute of Radio Engi 
neers, and the American Society for Qual- 
ity Control, must be received by May 16, 
1960. The symposium is scheduled for 
January 9-11, 1961, at the Bellevue-Strat- 
ford Hotel, Philadelphia, Pa. 

Fen copies of the abstract, of not more 
than 800 words, are required. It should in- 
clude the title of the paper (not to ex- 
ceed 50 letters, including spaces), the au- 
thor’s name, position, and affiliation. In the 
case of more than one author, please in- 
dicate who will present the paper. Ten 
copies of a biographical sketch of each 
author (suitable for publication in the 
Proceedings) must accompany the abstract. 

Authors will be notified of acceptance 
by June 27, 1960. Final papers will be 
due October 10, 1960. Submit abstracts 
and biographical sketches to R. E. Kuehn, 
IBM, Owego, N.Y. 
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Basic Sciences Committee 
Sponsors First MHD Symposium 


Magnetohydrodynamics (MHD) was the 
subject of a 2-day symposium at the Uni- 
versity of Pennsylvania recently. 

MHD has gained its present stature 
because of increased scientific inquiry into 
the control of nuclear reactions for peace- 
ful purposes and because of its possible 
applications to such fields as space travel 
and communications. 

In trying to harness the extremely high 
temperatures of nuclear reactions, scien- 
tists cannot depend on any known con- 
tainers. They must use, for example, mag- 
netic fields to help force these reactions to 
stay within bounds. 

So far, MHD has been put to limited 
use in providing electricity. This was done 
by forcing a plasma stream at high speed 
between electrodes (at right angles to a 
magnetic field), and extracting electricity, 
by means of the free electrons in the 
plasma, as the plasma flows between the 
electrodes. 

This and other subjects were covered in 
the power conversion session. 

Other potential uses, discussed in the 
flight applications session, included con- 
trols for space vehicles, testing equip- 
ment for aero/space vehicles, and many 
other possibilities. 

Sponsored by the Basic Sciences Com- 
mittee, AIEE, this firs’ MHD symposium 

with sessions on communications and 
diagnostics, power conversion, fusion, and 
flight applications—included 37 papers 
read by top-flight representatives from 
universities, research foundations, and pri- 
vate industry. 

Among the topics discussed at the sym- 
posium were: how to get radio waves to 
travel through a plasma sheath, the best 
types of MHD power-conversion units, the 
problems of controlled thermo-nucleat 
fusion, and the possibilities of using MHD 
power in space. 


Telemetering Conference 
Is Scheduled for May 23-25 


“Telemetry—Tool for Industry and De- 
fense” will be the theme of the 1960 
National Pelemetering Conference 
(NTC), to be held May 23-25, 1960, at 
the Miramar 
Calif. 

Sponsoring societies are: AIEE; Instru- 
ment Society of America, which is the 
1960 host; American Rocket Society; In- 
stitute of Aeronautical Sciences; and In- 
stitute of Radio Engineers. 

Hugh Pruss of Telemetering Corpora- 
tion of America, chairman of the 1960 
conference, has announced that plans are 
shaping up well for the biggest NTC 
meeting in the conference's history 


Hotel in Santa Monica, 


Roy Colander, program chairman, has 
selected 71 outstanding technical papers 
which will be presented in panel form in 
16 separate sessions running 3. sessions 
concurrently. In addition, 2 dynamic 
workshop sessions are scheduled 

The latest in telemetry equipment and 
techniques will be displayed by leading 
manufacturers for both industry and the 


ApriL 1960 


PARTICIPANTS in the c ications and di 


tics session at the MHD Symposi bl 








on the steps leading to the University of Pennsylvania museum. They are (left to right): M. 
lessen and J. Jarem, University of Pennsylvania; L. Goldstein, University of Ilinois; W. E. Hill, 
General Electric; W. G. Dow, University of Michigan; M. S. Sodha, Armour Research Foundation; 
J. L. Hirshfield, Massachusetts Institute of Technology; H. L. Bunn, Livermore Radiation Labora- 
tory; and G. Bekefi, Massachusetts Institute of Technology. Not shown is M. A. Heald, Swarth- 
more College, who read the invited paper for the session. 


military. More than 66 exhibit booth 
spaces have been provided in two large 
halls. In addition to the banquet and 
cocktail party, several interesting tours are 
planned for both conferees and wives. 


Tentative session topics are as follows: 


Monday, May 23 


Morning Sessions 


Industrial Data Transmission Systems 
Biomedical Measurements 
Space Data Acquisition Systems 


Afternoon Sessions 


General R-F Components and Techniques 

Missiles and Aircraft Telemetry Workshop— 
‘R & D Needed in the 60's” 

Data Processing and Presentation—l 


Tuesday, May 24 


Morning Sessions 


PCM Progress 

General— Transducers 

Ground Stations—New Components and Tech 
niques 


Afternoon Sessions 
Industrial Supervisory Control 


Missiles and Aircraft—Flight Data Systems 
Telemetry Techniques—I 


Wednesday, May 25 


Morning Sessions 


Data Processing and Presentation—IlI 

Missiles and Aircraft—Environment Measure- 
ment 

General Transistorization Progress 


Institute Activities 


Afternoon Sessions 


Industrial Telemetry Workshop—‘What We 
Really Need Is—.” 

Telemetry Techniques—lIl 

Reliability in Telemetry 


Additional information may be obtained 
by contacting Mr. Pruss at 8345 Hayven- 
hurst Ave., Sepulveda, Calif. 


Appliance Conference 
Technical Papers Are Listed 


The llth annual AIEE Appliance 
Technical Conference, which is sponsored 
by the Subcommittee on Domestic Appli- 
ances and the AIEE Mansfield, Ohio, Sec 
tion, will be held in Mansfield, Ohio, May 
16-17, 1960, with headquarters at the 
Mansfield-Leland Hotel. 

The theme of the conference will be 
“The Appliance Industry—Its Philosophy 
Position for the Years Ahead and the Role 
Fechnology Should Play.” The papers will 
reflect engineering parameters of interest 
to designers of all types of appliances and 
a roundup of current new engineering de- 
signs. A panel will discuss quality, relia 
bility, and service concepts in appliance 
engineering and manufacture. 

Mansfield has a good cross section of 
plants making major appliances, electric 
housewares, and control devices. Tours 
have been arranged so that it will be possi 
ble for each attendee to take two tours 
without missing technical sessions. 

Advance program and advance registra- 
tion forms will be mailed to all engineers 
who have attended the conferences in pre- 
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vious sears. Others desiring to receive the 
should advise R. H. 
Mansfield, 


advance mailing 
Risser, Ohto Brass Company 
Olhuo 

[he tentative program of papers to be 


delivcred tollows 


Mechanical Problems of Electric Contacts 
md Connections. L. Flenne [hermo-O-Dise 


Standardizing Small Motors. E. Howell, lu 
ternational General Electric Co 


Matching Motors to Appliance Loads. J. C 
le Westinghouse Electric Corp 


Ultrasonics in Fabric Washing. 1 
tinghouse Electric Corp 


Jolinson, 


I hermoplastics in Design 


Appliance 
Thaye Dow Chemical Co 


Specitying Centrifugal Pumps for Appliance 
Applications. V. A. Steidle Gorman-Rupp In 


clustric lic 


Magnetic Door Closures tor Rerfrigerators 
ind) Freezer R. L. Boote General Electric 
Co 


Calibration and Quality Control Testing of 
Thermostats. W. C. Stevens, Stevens Manutac 
turing Co 


Control System Design for Refrigerators 
J. Liebermann, Ranco, Ine 


Fnginecring Audit ot Design 
Schroeder, General Electric Co 


Ouality 


Positive Quality Control. ¢ Wood, Whirl 
pool Corp 

Customer Service A Technical “Feedback 
for Engineering and QOuality Control. H. J 
Gio Sear Roebuck & Co 


Hard Coating Process for 
Snevoski loro 


Aluminum. 


Simple Plastic Part Fabricating Process 
McFarland, Scott & Fetzer Co 


A Nontimed “Proportional Drver Control.’ 
N. Fuqua, Thermo-O-Dis« 


An Automatic Surface Unit Control for 
Range ( Holthamp 
Corp 


Westinghouse Electric 


Combining Microwave and Infrared Cooking 
ina Single Oven Cavity. 8. Johnson Westing 
house Electric Corp. 


An Immersible Percolator Design. D. Price, 
Westinghouse Electric Corp 


Rubber and Plastics 
Conference Program Given 


Phe 12th Annual Rubber and Plastics 
Conference of the ATEE Rubber and 
Plastics Industries Subcommittee will be 
held April 25-26, 1960, in Akron. Ohio 
at the Sheraton Hotel 

The tentative program for the confer- 


ence follows 


Monday, April 25 


8:00 arm. Registration 


Cottee and Doughnuts 


9:00 a.m. Morning Session 
Presiding: E. L. Smith 


Keynote Address Rubber Processing Tech 
niques \. S. Miller, manager, Plant One 
Laboratory, Firestone Tire & Rubber Co 


Automation of Tire-Handling Systems. Clinton 
Airborn Instrument Laboratories 


Prepared Discussion. R. J. Donze, Goodyear 
lire & Rubber Co 


Prepared Discussion, Myr Shively, B. 


Goodrich Co. 
12:00 noon. Luncheon Recess 


2:30 p.m. Computer Session 


Presiding: C. E. Robinson 


Programming Scientific Problems on D-C Com- 
puters. J. R. Hopkins, Monsanto Chemical Co 

Prepared Discussion. ( D. Beck, General 
Electric Co 


Prepared Discussion. Irving Lefkowit 


Institute of Lechnology 


Trend Toward Miniatured Industrial Controls. 
C. W. Hibscher, Voledo Scale Co 


Prepared Discussion. Wayne Bebb, Goodyear 
Tire & Rubber Co 


Prepared Discussion. A. G. Seifried, B. F. 
Goodrich Co. 


Tuesday, April 26 


8:30 a.m. Coffee and Doughnuts 


9:00 a.m. Instrumentation Session 
Presiding: R. P. Bleikamp 


Sensing Devices for Automatic Machinery Con- 
trol. J. R. McCarthy, Firestone Lire & Rubber 
Co 


Prepared Discussion. C. E. Blumenauer, U.S 
Rubber Co. 


Infrared Lemperature Measurements. R. H 
Aenned Bristol Co 


Prepared Discussion, §. G. Gehman, Good- 
year Tire & Rubber Co. 
Web Guiding Devices. Ed Hunter, Goodyear 
lire & Rubber Co. 


Prepared Discussion. Mike Bliven, Goodyeat 
Tire & Rubber Co. 


12:00 noon. Luncheon Recess. 


Subcommittee members will have a_ private 
luncheon meeting 


2:30 Rotating Machinery Session 
Presiding: N. A. Williams 


Mechanical Considerations in the Design and 
Installation of Large Electrical Equipment. 
B. B. Winer, Westinghouse Electric Corp 


Prepared Discussion, J. Bell, Adamson 
United Co, 


Static Application of Excitation to Synchro- 
nous Motor Fields. R. M. Hayford, Westing 
house Electric Corp 


Prepared Discussion Robert Greenham, 


Timken Roller Bearing Co, 


Prepared Discussion. A. Ewy, Allis-Chalmers 


Manufacturing Co. 


Report of Working Group on Recommended 
Practices for Rubber and Plastics Industries. 
W. OS. Watkins, Ohio Rubber Co 


Textile Industry 
Conference Is Scheduled 


The Textile Industry Subcommittee of 
the AITEE will hold its annual Conference 
on Electrical Application in the ‘Textile 
Industry at the Heart of Atlanta Motel, 
Atlanta, Ga., on May 5-6, 1960 

This conference is designed to bring 
together managers, engineers, technicians, 
and master mechanics of the textile in- 
dustry to discuss mutual points of interest 
Applica 


tion of new and old equipment will be 


concerning the electrical phases 


Institute Actwwities 


discussed along with the design, opera- 
tion, and maintenance of the equipment. 

Eight papers ave scheduled tentatively 
for presentation. The papers are as fol- 


lows 


Connections and Maintenance of ‘Transform- 
ers. J. W. Nims, Chemstrand Corp. 


Applications Committee Report concerning 
Higher Lemperatures for Electric Equipment. 
Ray Parker, chairman, Applications Panel 


Research—Road to Progress. M. F 
General Electric Research Laboratory 


Martin, 


Statié Power Conversion Techniques and Ap- 
plications. R. P. Putkovich, Westinghouse 
Electric Corp 


New Electrical Applications through ‘Textile 
Research. J. C. Hogg, Jr., West Point Manu- 
facturing Co 


Some Do's and Don'ts of Electrical Grounding 
im a Textile Plant. L. S. Inskip, Bell ‘Tele- 
phone Labs. 


How Textile Mills Can Profit from the New 
Recommended Practices. F. D McConnell, 
Southern Electrical Equipment Co 


Experience of Insurance Inspectors with Em- 
phasis on Improper Electrical Practices in 
Mills. WW 14. Weddendorf, Mutual Boiler & 
Machinery Insurance Co 


his program will be presented from 
10:00 a.m. until 5:00 p.m. on Thursday 
and from 9:00 a.m. until noon on Friday. 
\ luncheon, social hour, and a banquet 
will be included in the program on 
Thursday. 


Call for Papers Issued 
by Computing Devices Committee 


Prospective authors are invited to sub 
mit papers on significant work dealing 
with the “Organization of Large Volume 
Data-Processing Systems.” 

This call for papers has been issued by 
the Compute Syvstems Subcommittee of 
the AIEE Computing Devices Committee 
for presentation at the AITEE Fall General 
Meeting in New “York, N. Y., on October 
9-14, 1960 

Papers should deal with the economics 
and design for total system optimization, 
encompassing data gathering, digital data 
transmission, the processor (s), and data 
dissemination. Prospective authors may 
submit: papers on: 


1. Identifying the basic parameters in- 
volved in describing “large volume. sys 
tems” and relating these parameters as 
criteria for systems organization and equip 
ment selection for given situations—both 
actual and theoretical 

2. Effect of digital communication trends 
on the organization of processors 

5. Delineating areas of relative economic 
advantage of centralized and decentralized 
data processing. 

1. The impact on system economics and 
mechanizations of advanced processing de- 
vices and systems organizations evolving 
from. research. 

Abstracts ol 
needed almost immediately to allow for 


prospective papers are 
the selection and preparation of the pro- 
gram for these special sessions. Strict ad- 
herence to the following schedule is essen- 
tial 

April 1—Deadline for receipt, in tripli- 
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cate, of a 50 to 100-word abstract and a 
500-word summary of the paper. 

May 2—Notification of paper selection 
and request for complete papers. 

June 10—Deadline for full text of Trans- 
actions papers prepared in accordance with 
the AIEE Author's Guide. 

August 5—Deadline for full text of con- 
ference papers. (Preprints only) 

All correspondence concerning these spe- 
cial meetings should be addressed to: C. S. 
Dilks, associate director, Burroughs Corpo- 
ration, Research Center, Paoli, Pa.; or 
G. W. Bills (paper chairman), North 
American Aviation, Inc., Missile Division 
495-24, 12214 Lakewood Blvd., Downey, 
Calif. 


AIEE Subcommittee Holds 
Quarterly Working Group Meeting 


The Ground Support Electric Systems 
Integration Subcommittee of the AIEE 
Aero-Space Transportation Committee 
held its quarterly working group meeting 
at the Martin Company facilities in Or- 
lando, Fla., February 16-19, 1960. 

Preparation of a technical paper to be 
presented at the Electrical Engineering in 
Space Technology Conference during 
April in Dallas, Texas, as well as a re- 
view of the five committee-sponsored pa- 
pers for the Pacific General Meeting in 
August, were the main items of business. 
In addition, the Committee members 
were guests of the U.S. Air Force Missile 
Test Center at Cape Canaveral for an in- 
spection of the various support electric 
power installations of the missile launch 
sites. 

The working groups within the com- 
mittee reported progress in their assign- 
ments to investigate the role of support 
power, and anticipate an early release of 
guides and suggestions for improving 
quality and types of power, such that a 
true integration function may result. 

The next meeting of the committee will 
be held in San Diego, Calif. at the Pacific 
General Meeting in August. 


Automatic Techniques 
Conference To Be Held in April 


For the third consecutive year, the AIEE, 
the American Society of Mechanical Engi- 
neers (ASME), and the Institute of Radio 
Engineers (IRE) will co-sponsor the Joint 
Automatic Techniques Conference. The 
1960 conference will be held April 18-19 
in Cleveland, Ohio, at the Sheraton-Cleve- 
land Hotel. 

This conference draws upon the experi- 
ences of a variety of industries, obtaining 
both a general outline of certain prob- 
lems that have confronted the industries 
and a discussion of the automatic tech- 
niques and the reasoning applied in solv- 
ing the problems. Dealing broadly with 
techniques that have proved successful in 
solving practical problems, the conference 
appeal cuts across both industry classifica- 
tions and job function categories. 

Conducting the conference will be the 
following: 


Aprit 1960 


ATTENDING the Ground Support Electric Systems Integration Subcommittee meeting were: (left 
to right) Ralph Hopkins, U. $. Army; J. S. Young, Douglas Aircraft; Frederick Strum, Boeing 
Aircraft; Major John Parsons, U. S. Army; J. |. Elliott, Martin-Baltimore; Glyn Williams, Hobart 


Brothers; and Carl Geib, Ideal Electric. 


National Steering Committee—F. D. 
Snyder, Westinghouse Electric Corporation 
(AIEE); Mead Bradner, Foxboro Company 
(ASME); J. E. Eiselein, Radio Corporation 
of America (IRE) 

National Program Chairman: L. W. 
Herchenroeder, Westinghouse — Electric 
Corporation (ASME) 

Cleveland Conference Co-chairmen: 
J. W. Picking, Reliance Electric & Engi- 
neering Company (AIEE); R. W. Bolz, 
Automation (ASME); Warren Jackson, 
Standard Oil Company (IRE) 

The tentative technical program follows: 


Monday, April 18 


Session I—Automatic Manufacturing 


Metal Forming Under Electronic Sequencing. 
E. V. Crane, E. W. Bliss Co 


Automatic Assembly. J. F. Stoltz, Hawthorne 
Works, Western Electric Co 


Numerical Control Developments. R. G. Cham- 
berlain, Giddings & Lewis Machine Tool Co. 


Session IIl—Automatic 
Quality Assurance 


Inspection and 


Automatic Gaging. H. L. 
Corp. 


Boppel, Sheffield 


CP60-595. Production Line Testing Program- 
med by Punched Cards. R. E. Wendt, Jr., 
Westinghouse Electric Corp. 


Airframe Structural Integrity Testing. R. L 
Bondurant, D. W. Jackson, Wright Air Devel- 
opment Center, Wright-Patterson Air Force 
Base. 


Session I11I—Computer Control for Utility 
and Process Industries 


CP60-596. The Operational Information Sys- 
tem and Automation at Sterlington Steam 
Electric Station. J. A. Reine, Jr., Louisiana 
Power & Light Co. 


Problems Encountered and Solved in Starting 
of Computer Controlled Systems. W. F. Aiken, 
Thompson-Ramo-Wooldridge Products Co. 


User-Supplier Relationship in Automating a 
Steel Rolling Mill. C. W. Burdick, Lukens 
Steel Co.; N. L. Weckstein, R. A. Hamilton, 
General Electric Co. 
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Tuesday, April 19 


Session IV—Automatic Warehousing 


CP60-648. Automatic Baggage Handling. H. C 
Warrington, United Air Lines. 


CP60-597 Automatic Technique in Book 
Warehousing and Shipping. J. B. Bennett, Jr., 
Macmillan Co 


CP60-598. Automatic Warehousing Facilities at 
C and H Sugar Refining Corp. D. C. Gutle- 
ben, California and Hawaiian Sugar Refining 
Corp. 


Railroad Conference 
Sponsored by AIEE-ASME 


The Railroad Conference, sponsored by 
the AIEE and the American Society of 
Mechanical Engineers (ASME), will be 
held April 20-21, 1960, in Pittsburgh, Pa., 
at the Penn-Sheraton Hotel. 

Registration will take place on Wed- 
nesday, April 20, from 8:00 a.m. to 5:00 
p-m., and Thursday, April 21, from 8:00 
a.m. to 2:00 p.m., at the Monongahela 
Room Corridor, 17th floor. The fee for 
the conference will be $4 for members of 
AIEE or ASME, and $6 for nonmembers. 

By invitation, the authors, session chair 
men, and vice-chairmen will meet at 
breakfast to become better acquainted 
and receive last minute instructions. The 
breakfasts will be served at 8:00 a.m. each 
day of the conference in Parlor E, 17th 
floor. 

An all-committee meeting will be held 
April 19 at 4:00 p.m. in Parlor G, 17th 
floor. 

No formal ladies program has been 
planned. However, the Women’s Auxilia 
ry will be present to assist in planning 
informal activities if desired. 

Luncheon costs on each day will be 
$4.50 per person. 

For advance registration, checks should 
be made payable to “Pittsburgh Section— 
ASME” and sent to: G. M. Gabble, Jr., 
Westinghouse Air Brake Co., Wilmerding, 
Pa. 


$31 





The tentative technical program for the 


conference tollows 


Wednesday, April 20 
9:30 a.m. Session I 


The Slippery Spot Concept of Adhesion. J. C. 
tydelott, General Electric Co 


Study of the Defects in Railroad Wheel Treads. 
J. M. Wandrisco, F. J. Dawe { S. Steel 
Research Center 


Force between Wheel and Rail. F. F. Olson, 
Swedish State Railroads 


2:00 p.m. Session II 


Modern Ore Unloading. R. ¢ Tench, C&O 
Railroad 


1P60-602. French Technical Advances in the 
Field of Railroad Electrification. F. Nouvion, 
French National Railroads 


! Electrification in Poland. J. Podoski, 
Poland 


Thursday, April 21 


9:30 a.m. Session Ill 


CP60-599 Locomotive Repair Costs and their 
Economic Meaning to the Railroads of the 
United States. H. F. Brown, consulting engi 
neer, New Haven, Conn 

1 P60-600 Electric Locomotive Maintenance 
Cost Equation. J. W Hovrine 
Railroad 


Pennsylvania 


Spectographi¢ Analysis of Diesel Engine Lubri 
cating Oils by the Rotating Platform Method 


J. C. Smith, General Electric Co, 


2:00 p.m. Session IV 


Automation in Railroading. 1 I McCo 
Chicago, Milwaukee, St. Paul & Pacific Rail 
road 


Automated Testing of Railway Freight Brake 
Equipment P Ni Brath I / Skanter, 
Westinghouse Air Brake Co 


CPOHO-OH01 Air Cleaning Features for Traction 


Equipment, P. G. Lessman, Westinghouse Elec- 
tric Corp 


ATEE Announces 


Fortescue Fellowship Award 


The Charles LeGeyt Fortescue Fellow- 
ship Committee of the Institute has 
awarded a Fellowship for graduate study 
in electrical engineering during the aca 
demic year 1960-61 to Jeffrey Frey 

Mr. Frey was born in New York City on 
August 27, 1989. He graduated from Sam 
uel J. Tilden High School in Brooklyn in 
1955, and entered the School of Electrical 
Engineering at Cornell University. 

As evidence of his interest in electronics 
while in high school, Mr. Frey designed 
ang built high-fidelity equipment and 
various electronic gadgets. At Cornell, he 
has compiled an impressive record of 
scholastic achievement, Utilizing the flexi 
bility afforded the student by- Cornell's 
5-year engineering program, he has chosen 
technical electives in the fields of mathe- 
matics, electromagnetic waves, and micro- 
wave theory, as well as in philosophy and 
music 

Mr. Frey ranks first in the graduating 
class of the College of Engineering at Cor- 
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Jeffrey Frey 


nell. He has been a staff engineer for 
WVBR, the Cornell FM broadcasting sta- 
tion, and was the illustrations editor of 
the undergraduate technical magazine, 
The Cornell Engineer, from 1957 to 1959. 
He received second prize in the 1958 Mc 
Graw-Hill contest for the best nontech- 
nical article appearing in any college tech 
nical magazine 

Mr. Frey received the local Eta Kappa 
Nu award as “Outstanding Scholar of the 
Sophomore Class,” and was elected to the 
Kappa chapter of Eta Kappa Nu in his 
junior year. He was corresponding secre- 
tary, later president, of that organization, 
served on its Curriculum Revision Sugges 
tions Committee, and is now a member of 
its Annual Report Committee. Mr. Frey 
was elected to New York Delta of Tau 
Beta Pi as an honor junior and is cut 
rently vice-president of the chapter, He 
has recently been elected to the Cornell 
Chapter of Phi Kappa Phi. 

Mr. Frey is now the vice-chairman of 
Cornell's ATEE-IRE (Institute of Radio 
Engineers) Joint Student Branch, and has 
further served local electrical engineering 
interests by acting on his school’s Engi 
neers’ Day Committee in 1959. 

During the Summer of 1958, Mr. Frey 
worked as an assistant engineer at Radi 
ation, Inc., in Melbourne, Fla. In_ this 
position, he was concerned with the de 
velopment and installation of an auto 
matic tracking telemetry antenna. During 
the Summer of 1959, he worked at Wilton 
Fijenoord, N.V., in Schiedam, Holland, as 
part of the program sponsored by the In 
ternational Association for the Exchange 
of Students for Technical Experience. His 
interest in microwave electronics is. a re- 
sult of his ultimate contact with the field 
through his 5th-year project, a study, 
under Prof, L. F. Eastman of Cornell, of 
radial motions in electron beams that are 
not in confined flow. 

Mr. Frey has been awarded many un- 
dergraduate scholarships. He received the 
New York State scholarship, the Cornell- 
State scholarship, various awards _pre- 
sented through the College of Engineering 
at Cornell, and the I-T-E Foundation 
Award, for both 1958-59 and 1959-60. This 
year, he is teaching assistant in the School 
of Electrical Engineering, instructing in 
3d- and 4th-year basic electronics courses. 

Mr. Frey plans to pursue his interest in 
microwave electronics at the University of 
California, at Berkeley. 

G. D. Lobingier, of the Westinghouse 
Electric Corporation, East Pittsburgh, Pa., 
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is chairman of the committee administer- 
ing the award for the Institute. 

he Fellowship was established in 1939 
by the Westinghouse Electric and Manu- 
facturing Company (now Westinghouse 
Electric Corporation) as a memorial to 
Charles LeGeyt Fortescue for his contribu- 
tions to the electric power industry. 

Dr. Fortescue, who was graduated from 
Queens University, Kingston, Ont., Can- 
ada, as the university's first electrical engi- 
neer in 1898, received 185 patents on elec- 
trical inventions during his 38-year career 
with Westinghouse. 


Winners Announced 
of Prize Paper Competition 


The winners of the ALIEE District Prize 
Papers Competition have been announced. 
rhe first prize for any Transactions papei 
prepared by a resident of the District 
consists of a certificate and $75; the second 


prize is a certificate and $50. 


District 1 
First Prize—Progress in Extra-High-Volt- 


age Power Transmission. P. A. Abelti, 
S. B. Crary 

Second Prize—Wave Propagation along 
Unbalanced High-Voltage 


Lines. G. E. Adams 


Transmission 


District 2: 

First Prize—A New Approach to the 
Calculation of the Lightning Performance 
of Transmission Lines—Il. C. F 
A. R. Hileman 

Second Prize—Recurrance Relations in 
the Solution of a Certain Class of Non- 
A. Wolf 


Wagner, 


linear Systems. A. 


District 3: 

First Prize—Transmission Properties of 
Polyethylene Insulated Telephone Cables 
at Voice and Carrier Frequencies. G. S, 
Eager, Jr. I Kolodny, 
D. E. Robinson 

Second Prize—Binary Communication 
Feedback Systems. B. Harris, A. Haupt- 
schein, K. C, Morgan, L. 8. Schwartz 


Jachimowicz, I. 


District 4: 

First Prize—Iron Loss Calculations on 
Fractional Horsepower Induction Motors, 
P. H. Trickey 

Second Prize—Digital Computer Applied 
to Electrical Distribution System Planning. 
E. A. Strausser 


District 5: 

First Prize—A New Stator Coil Trans- 
position for Large Machines. W. L. Ring- 
land, L. T. Rosenberg 

Second Prize—A High-Capacity Mainte- 
nance-Free Generating System for Motor 
Coaches. R. L. Larson 


District 6: 
First Prize—The X/R Method of Apply- 
ing Power Circuit Breakers. J. E. Skuderna 
Second Prize—An Automatic Speed Con- 
trol System for a Gravity Freight Classi- 
fication Yard. R. J. Berti, T. J. Dosch 


District 7: 
First Prize—Selecting Damping Resistors 
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for Vacuum Switches in Bank to Bank 
Switching. J. Zaborszky, J]. W. Rittenhouse, 
E. L. Luehring 

Second Prize—Heating of Induction 
Motors on Unbalanced Voltages. B. N. 
Gafford, W. C. Duesterhoeft, C. C. Mosher 
eet 


District 8: 

First Prize—Complex-Zero Signal Gen- 
erator for Rapid System Testing. G. G. 
Lendaris, O. J]. M. Smith 

Second Prize—Field Testing of a 69-Kv 
Oil Circuit Breaker by the Southern Cali- 
fornia Edison Company. P. C. Edwards, 
P. Q. Nelson 


District 9: 

First Prize — Constant-Frequency 
Variable-Speed Frequency-Make-Up Gen- 
erators. B. V. Hoard 

Second Prize—Shunt Coupled Magnetic 
Amplifier Circuits. R. M. Hubbard 


District 10: 

First Prize (only)—Type OJ Carrier Tele- 
phone System. J. A. Coy, E. S. Kelsey, B. P. 
Nichols 


District 11: 

First Prize—Solar-Powered Thermal Elec- 
tric Generator Design Considerations. 
N. F. Schuh, R. J. Tallent 

Second Prize—Auxiliary System for a 
Supercritical Unit: A Design Based on a 
Tested System for a Subcritical Unit. 
J. P. Fitzgerald, C. F. Paulus, H. A. 
Vargas 


District 12: 

First Prize—Correlation of Forced and 
Free Oscillations of Coils and Windings. 
P. A. Abetti 

Second Prize—Eddy-Current Losses in 
Solid and Laminated Iron. P. D. Agarwal 


Proposed Nuclear Plant 
Described at Michigan Meeting 


J. H. Campbell, senior vice-president of 
Consumers Power Company, spoke on the 
company’s proposed nuclear power plant 
at the February 9, 1960, meeting of the 
Michigan Section, AIEE. 

Consumers Power Company plans to 
build a boiling water nuclear power plant 
on Lake Michigan at Big Rock Point, 
Hayes Charlevoix County, 
Mich. The reactor will be of the direct 
cycle, forced circulation, boiling water 
type with a maximum expected gross elec- 
trical capability of 75,000 kw. When com- 
pleted, Consumers will make the plant 
a period of approximately 
414 years for the conduct of a defined 


Township, 


available for 


program of research and development, 
aimed primarily at the development of 
nuclear reactor cores having a high power 
density, long life, and low fabrication cost. 

Mr. Campbell discussed the proposed 
plant, and Consumers’ role in the pro- 
posed research and development program. 

During the meeting, AIEE President 
J. H. Foote was presented with a Certifi- 
cate of Appreciation for serving as chair- 
man of the AIEE Administration Depart- 
ment for 1958-59. 
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Another item of business was the 
presentation of a $1,000 check from the 
Michigan Section, AIEE, to the United 
Engineering Center (UEC) Building Fund. 


W. J. Barrett Cited 
by Brooklyn Polytechnic Alumni 


W. J. Barrett (M °36, F ’50), transmission 
maintenance engineer of the New Jersey 
Bell Telephone Company, Newark, N. J., 
and past president of the AIEE, has been 
cited by the Alumni Association of the 
Brooklyn Polytechnic Institute for out- 
standing service to the engineering profes- 
sion as illustrated by his work in the AIEE 
and for being past president of the United 
Engineering Trustees. 

The presentation was made at the 97th 
annual alumni banquet. 

The citation stated: 


“Brooklyn Polytechnic Alumni As- 
sociation holds that a college educa 
tion should be the training and 
inspiration for the future of mankind 
and service to the community, the 
nation, and humanity, and that men 
and women in accepting the privilege 
of a college education also assume the 
obligation to society to exercise leader- 
ship in those civic and professional 
activities that are essential to a 
democracy. 


“Walter J. Barrett, an alumnus of 
the Polytechnic Institute of Brooklyn, 
having in the judgement of the 
Alumni Association detionstrated a 
practical acceptance of these respon- 
sibilities and obligations by his public 
spirited citizenship, is hereby deemed 
as a worthy alumnus and herewith 
awarded the alumni citation of useful 
citizen 

“In making this citation, the Alumni 
Association acknowledges, with pride, 
the service of this alumnus which has 
reflected credit upon our Alma Mater 
and its alumni.” 


PRESENTATION of a 
$1,000 check from the 
Michigan Section, AlEE, 
to the UEC Building 
Fund was made at a 
Section meeting. B. H. 
Schneider (center), Sec- 
tion chairman, gave 
check to H. M. Hess 
(left), chairman of the 
UEC Fund Drive in the 
Michigan Section. J. H. 
Foote (right), AIEE 
president, was present 
at the meeting. 
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Pach Bros. Phote 


W. J. Barrett 


Mr. Barrett has served the AIEE as 
president (1957-58), treasurer (1953-57), 
and director (1949-52). He has been a mem 
ber of the following AIEE Committees: 
John Fritz Medal Board (1958-62); Edison 
Medal (1958-60); Board of Trustees, United 
Engineering Trustees, Inc. (1951-58, presi 
dent 1955-56); Joint AIEE-IRE Co-ordina- 
tion (1951-55, 1957-58, chairman 1953-55); 
and Finance (1949-52, chairman 1950-52). 


Noted British Engineer 
and Wartime Hero Dies in London 


Arthur Clifford Hartley, president of 
the British Institution of Civil Engineers, 
died in a London, England, hospital on 
January 28, 1960, at the age of 71. 

Mr. Hartley was the developer of the 
“fido” airfield fog clearing system during 
World War II and a winner of the United 
States medal of freedom. He helped de- 
velop an undersea pipeline to carry gaso- 
line from Britain to the allied invasion 
forces in France. 

During World War I, he served as a 
major in the Royal Flying Corps. He was 
credited then with aiding development of 
a device to time the firing of a fighter 
plane machine gun so that it could be 
fired through the propeller without shat- 
tering the propeller blades. 





Project EHV Discussed at 
Los Angeles Section Meeting 


Dr. P. A. Abettt, authority on extra-high 
voltages, has forecast 700,000-volt powel 
transmission lines by 1975. The prediction 

is made at a recent dinnei meeting ol 
the Los Angeles Section, ATEI 

One of the most challenging engineering 
soals expected to be accomplished in the 
next 10 to 20 years is the application ol 
extra-high voltage to the nation’s electric 
power transmission systems. Phe probable 
next step in voltage in the United States 
will be 460 kv to be introduced about 1962 
\ higher voltage of the order of 650 to 
O90 ky may be introduced about 1975 

Dr. Abetti (AM “49. M55) is manager 
ol Project KHY\ 
1959 by the General Electric Company in 
Pittsheld, Mass. He described the technical 
plan of Project FHV and the reasons tor 


which was launched in 


the choice of its principal system charac 


teristics 


AIEE President Visits 
Beaumont, Texas, Section 


[he Beaumont Section, ATEE, was host 
Foote, ATEE president, on Janu 
14, 1960 

\ luncheon was given for Mr. Foote 
and AIEE Vice-President I. T. Monseth 
at the Lamar State College of Technology 
which is located on the edge of the city 
of Beaumont 

Following the luncheon, Mr. Foote was 
taken on a guided tour of Lamar State 
College which is currently undertaking a 
building program and enlarging the cur 
riculum. Mr. Foote addressed a group of 
senior electrical engineering students on 
the bright future in prospect for the elec 
trical engineering student 

Late in the afternoon, Mr. Foote visited 
with officers of Gulf States Utilities Com 
pany, whose main office is located in Beau 
mont 

In the evening, a banquet was held at 
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PROJECT EHV was the 
subject of Dr. P. A. 
Abetti’s talk at a re- 
cent dinner meeting of 
the Los Angeles Sec- 
tion, AIEE. Discussing 
an article in Electrical 
Engineering are: (left 
to right) Dr. Abetti and 
Fred Foulon, Section 
chairman. 


Rothschild 


the Beaumont Country Club, attended by 


engineers, their wives, and guests of the 


Beaumont Section. Mr. Foote spoke on 
his trip to Russia in 1957. He showed 
color slides illustrating engineering devel 


opments and social life inside Russia 





Notice to Sections 


In observance of Armed Forces Day, 
which will be held this year on May 
21, the Armed Forces Day Committee 
has extended to the ALEE and its 
membership in. eight) States—Maine, 
New Hampshire, Vermont, Massachu 
setts, Connecticut, Rhode Island, New 
York, and New Jersey—an invitation 
to hear guest speakers representing 
the Armed Forces. This invitation 
applies particularly during the period 
May 14-22, 1960 

The 1960 Armed Forces Day Pro 
gram will again keynote the “Power 
theme. The Active and 
Reserve Forces of the United States 
in co-operation with national, state, 


for Peace 


and local leaders in civic affairs, will 
emphasize to the world that the 
“Power for Peace” mission of the 
Armed Forces is not merely a slogan 
but a firm resolve. The purpose of 
the Speakers’ Program is to increase 
the public understanding of the role 
of the Armed Forces 

Military speakers may be obtained 
by telephoning or writing to the 
nearest Armed Forces Installation o1 
to the Area IV Armed Forces Day 
Committee at Mitchel Air 
Base, N. Y 

he invitation to the AIEE and its 
membership was extended on behalf 
of the President of the United States 
by US. Air Force Col. J. W. Robie, 
executive secretary, Area IV Armed 
Forces Day Committee. 


Force 











Institute Activities 


ELECTRICAL ENGINEERING 


Membership in the American Institute of Elec- 
trical Engineers, including a subscription to 
this publication, is open to most electrical en- 
gineers. Complete information as to the mem- 
bership grade, qualifications, and fees may 
be obtained from Mr. N. S. Hibshman, Secre- 
tary, 33 West 39th Street, New York 18, N. Y. 





Hotels and Motels Listed 
for 1960 Summer General Meeting 


The 1960 Summer General Meeting will 
be held in Atlantic City, N.J., June 19-24. 
The Chalfonte-Haddon Hall Hotels will 
be meeting headquarters and the AIEE 
Philadelphia Section will act as hosts for 
the meeting 

In addition to well-rounded technical 
sessions, there will be a full list of inter- 
esting social and sports events for every- 
one, including many activities of special 
interest to the ladies. 

The Chalfonte-Haddon Hall Hotels will 
act as housing bureau for the meeting 
and will handle all room requests in the 
order of their receipt. Requests for room 
reservations for all the hotels and motels 
listed should be sent to Chalfonte-Haddon 
Hall 


Haddon Hall 
Single, One Person 
Double 


$11.50 to $20.00 


Iwo Persons .. $13.00 to $50.00 


Chalfonte (across street) 


Single, One Person 
Double, [Two Persons 


$7.00 to $16.00 
$10.00 to $22.00 


for each additional person in a double room 
the rate will be $4 on the European plan and 
$12 on the American plan. The charge on the 
American plan will be $8 per day per person 
A rebate will be given when an American plan 
guest misses a regular hotel meal to attend 
general meeting meal functions in Chalfonte 
Haddon Hall. All persons in the same room 
must be on the same plan. 


Aristocrat Motel (Pennsylvania Ave.) 
Double , $12.00 to $18.00 


Carolina Crest Motel (North Carolina Ave.) 
Double $12.00 to $14.00 


Colton Manor Hotel (Pennsylvania Ave.) 
Double (twin beds) $10.00 to $18.00 
Iwo Rooms, One Bath, Three Persons 

$15.00 
Iwo Rooms, One Bath, Four Persons 
$18.00 


Coronet Motel (North Carolina Ave.) 
Double -sa% $12.00 to $18.00 
Single $10.00 to $12.00 


Sahara Motel (Pennsylvania Ave.) 
Double $16.00 to $22.00 


Seaside Hotel and Motel (Pennsylvania Ave 

and boardwalk) 
Single, One Person 
Double, ‘Twin Beds 


$12.00 
$12.00 to $20.00 


Tides Motel (North Carolina Ave.) 
Double $12.00 to $14.00 


Technical Conference 
on Paper and Pulp Scheduled 


The AIEE Paper and Pulp Industry 
Subcommittee will sponsor a technical con 
ference on electrical engineering as applied 
to that industry on April 21-22, 1960, at 
the University of Florida, Gainesville, Fla. 

The conference headquarters will be at 
the Holiday Inn Motel. Other convenient 
motels include the Bambi, 
Lodge, and Florida Motor Court. 


Casaloma 


ELECTRICAL ENGINEERING 





ApriIL 1960 


Institute Activities 


AIEE PERSONALITIES 


Nominated To Serve 
as Institute President, 1960-61 


Clarence Hugo Linder (M ‘54, F °57), vice 
president and group executive—Electric 
Utility Group of the General Electric Com 
pany, New York, N. Y., has been nominated 
for the office of president of the AITEE. He 
was born January 18, 1903, in Omega, Wis. 
and educated at the University of Texas 
from which he received the B.S. and M.S. 
degrees in electrical engineering in 1924 
and 1927, respectively. His association with 
General Electric began in 1924. Mr. Linder 
has managed both engineering and manu 
facturing operations related to a wide 
variety of General Electric products, rang 
ing from heavy apparatus to consumer 
goods. In 1950. he became general man 
ager of the company’s activities in the 
large appliance field. He was elected a 
vice-president: in 1953. During 1953-59 
Mr. Linder was vice-president—engineering 
and a member of General Electric’s Ex 
ecutive Office. Early in 1960, he became 
vice-president and group executive 

Electric Utility Group. In this office, he 
is responsible for those General Electric 
business components whose prime purpose 
is to serve the electric utility industry 
Mr. Linder is a member of the American 
Society of Mechanical 
United Engineering 


Engineers, the 
Trustees Inc the 
Engineers Joint Council, the National 
Society of Professional Engineers, and the 
American Association for the Advancement 
of Science. He is a permanent member of 
the U. S. National Committee of the Inter 
national Conference on Large Electric 
Systems. Mr. Linder is a term member of 
the Massachusetts Institute of Technology 
Corporation. He was twice the recipient 
of the honorary degree of doctor of engi 
neering, in 1955 from the Worcester Poly 


technic Institute and in 1956 from the 


Clarkson College of Technology. Mr. Lin 
der is a licensed professional engineer of 
the state of New York. He was treasurer 
of the AIEE in 1958-60 and a director 
during 1956-58. He has served on the fol 
lowing AIEE Committees: Finance (1956 
58, chairman 1957-58); Planning and Co 
ordination (1956-59); Executive (1957-60); 
U. S. National Committee, Council of the 


C. H. Linder 
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C. E. Gaylord 


International Electrotechnical Commission 
(1957-58); and the United Engineering 
Frustees (1957-58). 


Nominated To Serve 
as Institute Vice-Presidents 


Clair Eugene Gaylord (AM ‘26, M_ ‘48), 
plant engineer of the New York Telephone 
Company, Buffalo, N. Y., has been nomi 
nated for the office of vice-president for 
AIEE District |. Mr. Gaylord was 
born April 26, 1901, in North Collins, 
N. Y. In 1925, he received the bachelor’s 
degree in electrical engineering from Ohio 
State University. An employee of the New 
York Telephone Company before entering 
college, he returned to that company in 
Buffalo as assistant engineer after gradua 
tion. Later, as a plant engineer he was 
responsible for the design and planning 
of engineering projects covering trunk and 
exchange acrials, underground and sub 
marine cables, pole lines, and underground 
conduit in the metropolitan and urban 
areas of Western New York. These were 
engineered to provide for plant extension, 
additions, central office cutovers, and re 
habilitation. He has acted as consulting 
engineer for independent telephone com- 
panies when they requested assistance from 
the New York Telephone Company. He 
has taught in a company-operated trans 
mission school for telephone engineers. He 
was a member of the 2-man electronic re 
search team which designed a special com 
munication-type facility used in connec 
tion with power transmission line opera 
tion. He is now responsible for supervising 
the engineering of all outside plant facili 
ties for the southern portion of the city of 
Buffalo and adjoining metropolitan dis 
12,000 tele 
phones. Mr. Gaylord is a licensed profes 


tricts an area containing 


sional engineer in the state of New York 
and a member of the New York State 
Society and the National Society of Pro 
fessional Engineers 


Robert T. Weil, Jr. (AM °32, M ‘44), pro 
fessor and head of the Department of Elec 
trical Engineering, Manhattan College, 
New York, N. ¥., has been nominated for 


the office of vice-president for AILEE Dis- 
trict 3. He was born July 29, 1908, in 
Brooklyn, N. Y. In 1930, he received the 
electrical engineering degree from the 
Polytechnic Institute of Brooklyn, and in 
1935. the M.S. degree in electrical engi 
neering from Columbia University. After 
undergraduate school, he was employed 
by the General Electric Company on the 
test course in Lynn, Mass., and Schenect 
ady, N. Y. During the Summers of 1952 
54, he returned to General Electric at 
Pittsfield for special assignments in the 
underwater engineering department. Mt 
Weil was appointed an instructor at Man 
hattan College in 1982, and a full profes 
sor in 1945. He did graduate work at the 
Polytechnic Institute during 1938-43. In 
1945, he was appointed head of the 
Department of Electrical Engineering at 
Manhattan College. During World War II 
he served as an adjunct professor of elec 
trical engineering at New York University 
He is coauthor, with the late Dr. Michael 
Liwschitz-Garik, of the text book “D-C and 
A-C Machines,” published in 1952. Mr 
Weil is a registered professional engineer 
in New York and a member of the Insti 
tute of Radio Engineers, the New York 
State Society of Professional Engineers 
Tau Beta Pi, Eta Kappa Nu, and Sigma 
Xi. He is a member of the American 
Society for Engineering Education of 
which he was chairman of the Middle 
Atlantic Section in 1949. He was chairman 
of the New York Section, AIEE, in 1955 
56 and has been a member of the Section 
Advisory Committee since then. He is 
now secretary of AIEE District 3. He 
has served on the AIEE Student Branches 
Committee (1950-60); the Joint Subcom 
mittee of the Institute of Radio Engineers 
Education Committee and the AIEE Com 
mittee on Student Branches (chairman 
1952-53); and as AIEE representative to 
the Library Board of the United Engi 
neering Trustees, Inc. (1955-58) 

Fred Walton Bush (AM ‘36, M '43), assis 
tant to the vice-president, Power Equip 
ment Division, of the Allis-Chalmers Man 
ufacturing Company, Milwaukee, Wis., has 
been nominated for the office of vice 
president for AIEE District 5. Mr. Bush 
was born in Augusta, Ga., on November 
27. 1905. and received the B.S. degree in 
electrical engineering in 1928 from the 
Georgia School of Technology. Immedi 
ately upon graduation, he entered the 


Allis-Chalmers graduate training pro 
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gram in Milwaukee. After completion of 
training, he entered the transformer engi 
neering department, where he was engaged 
in early development work on impulse 
testing of large high-voltage power trans 
formers. He also contributed to the origi- 
nal development of the step-type feeder 
voltage regulator for which he holds pa- 
tents. After serving as engineer-in-charge 
of the High Voltage Laboratory, he be 
came engineer-in-charge of transformer 
and regulator sales. He later became as- 
sistant manager of the electrical depart 
ment before the formation of the power 
department, of which he was also assistant 
At Georgia Tech, he was vice 
chairman of the AIEE Student Branch 
Since then, he has served AIEE as secre 
tary and treasurer of the Milwaukee Sec 
tion, chairman of the Milwaukee Section 
and secretary and treasurer of the AIEE 
Great Lakes District 5. Mr. Bush is a 
member of Tau Beta Pi and Phi Kappa 
Phi. He has been active in the National 
Electical Manufacturers Association, is a 


manage! 


member of its Codes and Standards, Prod 
uct Scopes, and Utilization Voltages and 
Circuits Committees, and was chairman of 
its Transformer Section and Feeder Vol 
tage Regulator Section. He has been active 
in power survey work and is presently a 
representative on the Power Survey Com 
mittee of the Edison Electric Institute. He 
is a member of the American Standards 
Association, and an alternate member of 
the Electrical Standards Board, Standards 
Council, and the U. 8. National Committee 
of the International Electrotechnical Com 
mission. Mr. Bush is a member of the 
Engineer's Society of Milwaukee. He has 
served on the following AIEE Committees: 
Management (1947-52); Fortescue Fellow 
ship (1949-52); and Educational Publica 
tions (1957-58). 


Sim C, Wright (AM ‘41, M ‘52), outside 
plant engineer in the Oklahoma area for 
the Southwestern Bell Telephone Com- 
pany, has been nominated for the office of 
vice-president of AIEE District 7. He was 
born November 16, 1906, in Elida, N. 
Mex. In 1929, he received the B.S. degree 
in electrical engineering from the Uni- 
versity of Oklahoma. Upon graduation, 
he joined the Southwestern Bell Tele- 
phone Company in Oklahoma City. His 
experience with the company has been in 
Oklahoma City and Tulsa, Okla., as ex- 
change engineer, district engineer, senior 
engineer, and outside plant engineer. Spe- 
cial assignments have included service as a 
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consultant to the U. S. Signal Corps on 
construction and maintenance of com 
munication systems at the Tulsa Aircraft 
Assembly Plant and chairmar of the Okla- 
homa Intertoll Dialing Committee. In 
position of outside plant 
engineer, he is responsible for the en 
gineering and design of the telephone 
plant to serve all types of communication 
requirements provided by 
the Southwestern Bell Telephone Com- 
pany throughout the state of Okla- 
Mr. Wright is a member of the 
National Society of Professional Engineers 
and the Oklahoma Society of Professional 
Engineers and is presently on the board of 
directors of both organizations as national 
director from Oklahoma. He is a_ past 
president of the Engineering Club of 
Oklahoma City and a member of Eta 
Kappa Nu. He served on the AIEE Pub- 
lication Committee (1952-54) and Member- 
ship Committee (1955-56). 


his present 


which are 


Henry Arthur Carlberg (AM '37, M °50), 
plant engineering manager, Hanford 
Works, General Electric Company, Rich- 
land, Wash., has been nominated for the 
office of vice-president of AIEE District 
9. He was born March I1, 1913, in 
Rockford, Ill. In 1936, he received the 
B.S. degree in electrical engineering from 
the University of Wisconsin. During 1936- 
39, he was an electrical engineer for the 
Wisconsin Public Service Corporation. Mr. 
Carlberg taught engineering economics at 
the University of Wisconsin in 1939-40. 
He returned to the Wisconsin Public Serv- 
ice Corporation in 1940. The following 
year, he was employed by the Harza Engi- 
neering Company as an electrical engineer. 
In 1942-44, he worked for the U. S. Corps 
of Engineers, New York District and Man- 
hattan District. He was responsible for 
transmission system design and_ studies, 
and power contracts. Mr. Carlberg main- 
tained and operated transmission, distri- 
bution, and communication systems, plus 
process electric equipment for I. E. 
DuPont & Company in 1944-46. He joined 
the General Electric Company in 1946. 
Mr. Carlberg is a registered professional 
engineer of the state of Washington. He 
is a past chairman of the Richland Sec- 
tion, AIEE, and has served on the AIEE 
Registration of Engineers Committee 
(1951-57) and Nucleonics Committee 
(1957-60). 


Adolph William Rauth (AM '28, F '48), 
general meter and _ laboratory — super- 
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intendent of the Consumers Power Com- 
pany, Jackson, Mich., has been nominated 
for the office of vice-president for ATEE 
District 11. He was born February 3, 
1898, in Warrick County, Ind., and gradu- 
ated from Purdue University in 1923 with 
the B.S. degree and in 1929 with the elec- 
trical engineering degree. In 1923, he went 
to Westinghouse Electric and Manufactur- 
ing Company, East Pittsburgh, Pa., as a 
student engineer. He spent 12 months in 
their shop and test course. In 1924, he 
was assigned to the switchboard engineer- 
ing department of the Westinghouse Com- 
pany. During 1925-26, he taught trigo- 
nometry, electrical measurements, d-c ma- 
chinery, electrical design, and electrical 
laboratory work at Rose Polytechnic Insti- 
tute, Terre Haute, Ind. In 1926-30, he 
worked with predecessor companies of the 
Commonwealth and Southern Corporation 
in Jackson, Mich. Mr. Rauth was a mem- 
ber of the Consumers Power Company 
engineering department in 1930-36. His 
work consisted mainly of short-circuit cal- 
culations, relay, and oil circuit breaker 
application. He was advanced to his pres- 
ent position as superintendent of Con- 
sumers Power Company's Electrical Lab- 
oratory in 1936. Mr. Rauth is a registered 
professional engineer of the state of Michi- 
gan. He is presently chairman of the Meter 
and Service Committee of the Association 
of Edison Illuminating Companies and is 
a past chairman of the Metering Subcom- 
mittee of the American Gas Association. 
He is chairman of a number of task com- 
mittees to rewrite metermen’s handbooks 
and standards for both the electric and 
gas metering art. He is the author of 
patents on the automatic testing of elec- 
tric and gas meters. He is active in the 
International Association of Electrical In- 
spectors and is a member of the Indiana 
Academy of Science. Mr. Rauth is a past 
chairman of the Michigan Section, AIEE. 
He is now vice-president AIEE District 
11 (1959-60). He has served on the 
AIEE Technical Program Committee 
(1944-45) and Indicating and Integrating 
Instruments Committee (1957-60). 


Walter Criley (AM '38, M °46), professor 
of electrical engineering at Vanderbilt Uni- 
versity, Nashville, Tenn., has been nom- 
inated for the office of vice-president of 
AIEE District 13. Born May 18, 1900, 
in Philadelphia, Pa., he was educated at 
the University of Pennsylvania from 
which he received the B.S. degree in 1921 
and the electrical engineering degree in 
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1940. In the Summer of 1919, he worked 
as a tracer in the drafting department of 
the Philadelphia Electric Company. The 
following Summer, he took the junior 
test course of the General Electric Com 
pany, Lynn, Mass. During 1921-22, he was 
transmission tester for the American Tele 
phone and Telegraph Company in New 
York, N. Y. In 1922-23, he was an instruc 
tor in electricity at the Georgia Institute 
of Technology, Atlanta, Ga. In the Sum 
mer of 1923, he took the course for engi 
neering teachers given by the Westing 
house Company in East Pittsburgh, Pa 
During 1923-25, he was an instructor in 
electricity at the University of Pennsyl 
vania. Mr. Criley was employed by the 
Pennslyvania Power and Light Company 
Allentown, Pa., as cost engineer for street 
railway properties in 1925-30. For the 
next 7 years, he taught electricity at the 
Rochester Institute of Technology. In 
1937-47, Mr. Criley was an engineer for 
the Rochester Telephone Corporation 
Rochester, N. Y. He became an associate 
professor of electrical engineering at Van 
derbilt University in 1947 and was pro 
moted to his present position of professor 
in 1955. He is a registered professional 
engineer of the state of Tennessee and a 
member of the Tennessee Chapter of the 
National Society of Professional Engineers. 
Mr. Criley is a member of the American 
Society for Engineering Education. He is a 
past chairman of the AIEE Rochester Sec 
tion (1943-44), and Nashville Section (1951 
52). He has served on the following AIEE 
Committees: Student Branches (°953-59); 
Sections (1953-58); and Membership, Dis 
trict 13 representative (1959-60). 


Paul G. Wallace (AM ‘40, M '47), assistant 
chief engineer of the Texas Power & Light 
Company, Dallas, Texas, has been nom 
inated for the office of vice-president of 
AIEE District 15. Born January 15, 
1903, in Omaha, Texas, he attended Burle 
son College and Texas Agricultural and 
Mechanical College. In 1924, he joined the 
Texas Power and Light Company, work 
ing in the engineering and operating de 
partments in various capacities until 1939, 
when he was appointed head of the Elec 
trical Design Division of the company 
This work consisted of supervising the 
planning and designing for rural and ur 
ban distribution, transmission systems, 
substation and generating stations. He be 
came chief electrical engineer in 1951 and 
assistant chief engineer in 1952. He is a 
registered professional engineer of the state 


of Texas, a member of the Texas Society 
of Professional Engineers. He is a past 
chairman of the North Texas Section, 
AIEE (1949). He has served as an AIEE 
director (1955-59) and has been a member 
of the following AIEE Committees: Regis 
tration of Engineers (1949-51); Transmis 
sion and Distribution (1950-60); Edison 
Medal (1953-58); Constitution and Bylaws 
(1955-57); Safety (1956-57); and Publica 
tions Department (1959-60). 


Nominated To Serve 
as Institute Directors 


Robert B. Gear (AM '30, F 55), di 
rector of purchases of the Common 
wealth Edison Company, Chicago, Ill., has 
been nominated as a director of the AIEE 
He was born October 16, 1904, in Chicago 
Ill., and was educated at Cornell Univer 
sity from which he received the B.S 
degree in electrical engineering in 1928 
After graduation, he took the Common 
wealth Edison student training course and 
was thereafter assigned to the distribution 
engineering department on 4-kv and in 
dustrial service work. In 1936, he became 
field engineer on generating station en 
gineering, supervising work in large dis 
tributing stations, 66-kv terminals, and 
generating station switchhouses. During 
1941-45, he served with the U. S. Army 
Corps of Engineers on the staffs of the 
Second Army, the Allied Force Headquar 
ters, the Chief of Engineers, and the Army 
Service Forces Headquarters, and had at 
tained the rank of colonel in 1944. Return 
ing to the Edison Company, he progressed 
to section engineer of the station engineer 
ing department, in charge of generating 
station electrical design for certain units 
On establishment of the Nuclear Power 
Study Group in 1951, he became the tech 
nical director and later manager. After a 
short time as staff assistant to the execu 
tive vice-president, Mr. Gear was trans 
ferred in 1953 to purchasing activities 
became director of purchases in 1954, with 
responsibilities for buying, traffic, stores, 
and inventory control functions. Mr. Gear 
is a registered professional engineer of the 
state of Illinois and has served as a director 
of the Illinois Engineering Council (1952 
55). He is a past chairman of the Chicago 
Section, AITEE (1955-56), and vice-president 
of the AIEE Great Lakes District 5 
(1958-60). He has served on the AIEE 





Marston Medal Board of Award Commit- 
tee (1956-60). 


Charles Trabue Hatcher (M ‘37, F '54), 
division engineer, Consolidated Edison 
Company of New York, Inc., New York, 
N. Y., has been nominated as a director 
of the AIEE. Born October 4, 1897, in 
Chester, Va., Mr. Hatcher was graduated 
in 1920 from the University of Virginia 
with the electrical engineering degree and 
then became associated with the Western 
Electric Company in New York. He was 
employed in October 1922 by the United 
Electric Light and Power Company with 
the title of assistant engineer. He has 
since been continuously employed by this 
company and its successor companies, 
now the Consolidated Edison Company 
of New York. Mr. Hatcher was engaged 
in planning work, with particular empha 
sis on scale installations, during 1922-29 
In 1933, he became division engineer of 
the Cable Division of the United Electric 
Light and Power Company. From that 
time, he has been in responsible charge 
of cable engineering and cable engineer 
ing administration in an ever-expanding 
system which serves all five boroughs of 
the city of New York and Westchester 
County. He is responsible for all engi 
neering in respect to cables and associated 
accessories for the systems of Consolidated 
Edison and has conducted pioneer work 
in many phases of cable engineering. Mr. 
Hatcher has served on technical commit 
tees of the American Society for Testing 
Materials, the American Standards Asso 
ciation, the Association of Edison Ulumi 
nating Companies, and the International 
Large Electric Systems 
Mr. Hatcher is a registered professional 
engineer of the state of New York. He 
has served on the following AIEE Com 
mittees: Insulated Conductors (1947-53, 
chairman 1951-53); liaison representative 
on Standards (1951-55); Power Division 
(1951-59, chairman 1955-57); Award of In 
stitute Prizes (1953-55); Technical Opera 
tions (1955-60, chairman 1959-60); and 
Joint Division Committee on Automation 
and Data Processing (1956-57) 


Conference on 


Cullen Thomas Pearce (AM ‘36, F 49), 
Atlantic Region engineering and serv 
ice manager, Westinghouse Electric Cor 
poration, Philadelphia, Pa., has been 
nominated as a director of the AIEE. He 
was born September 25, 1901, in Wilker 
son Valley, Texas. In 1923, he received 
the B.S. degree in electrical engineering 
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from the University of New Mexico, and 
in 1935, the M.S. degree in electrical engi 
neering from the University of Pittsburgh. 
He entered the employ of the Westing 
house Electric Corporation in 1923 in the 
company’s graduate student — training 
course in East Pittsburgh, Pa. Upon com 
pletion of this course, he became associ 
ated with the design of large direct-cur- 
rent rotating apparatus and was employed 
in this field until 1927. During 1927-35, 
he was identified with the application of 
marine and industrial equipment manu 
factured by Westinghouse. In 1935, he 
was transferred to the company’s Phila 
delphia Office where he became engaged 
in the engineering selection and applica 
tion of equipment used by industries in 
the Middle Atlantic area. In 1938, he was 
Atlantic 
manager of Westinghouse, and in 194] 
Atlantic 
manager, the position he 


appointed Region engineering 


was made Region engineering 
and = service 
now holds. He is responsible for the 
engineering work associated with the ap 
plication of electrical and mechanical 
apparatus manufactured by Westinghouse 
and used by industries located in’ the 
Middle Atlantic States, together with the 
servicing, installation, and repair of this 
apparatus. He served as president of the 
Engineers’ Club of Philadelphia (1954-55) 
Mr. Pearce holds a professional engineer’s 
license in the state of Pennsylvania and 
is the 1959-60 vice-president of the Phila 
delphia Chapter of the 
Society of Professional Engineers. He is a 
Society of 


Pennsylvania 
member ot the American 
Mechanical Engineers, the Institute of 
Radio Engineers, the American Society 
for Engineering Education, the American 
Society of Naval Engineers, and Eta 
Kappa Nu. He served as vice-president of 
AIFE District 2 (1955-57), and has 
served on the following AIEE Committees: 
Membership (1946-49); Rotating Machin 
ery (1952-53); Transfers (1954-55); and 
Administration (1957-58, chairman 1960). 


Nominated To Serve 
as Institute Treasurer 


William Russell Clark (AM °37, M_ '50), 
manager of the Product Engineering 
Division, Leeds and Northrup Company, 
Philadelphia, Pa., has been nominated 
for the office of treasurer of the AIEE. 
He was born November 28, 1907, in 
Trainer, Pa., and was educated at the 
Moore School of the University of Penn- 
sylvania from which he received the B.S. 
degree in 1929, the M.S. degree in 1932, 
and the Sc.D. in 1938, all in electrical 
engineering. In 1929, he joined the Leeds 
and Northrup Company, Philadelphia, 
Pa., as a research assistant. In June 1932, 
he became associated with the Franklin 
Institute Museum staff, where he took 
charge of the Electricity and Magnetism 
Section of the physics department. He 
returned to Leeds and Northrup in 1934 
as an electrical research engineer. In 1945, 
Dr. Clark became supervisory research 
technologist of the Electrical Division of 
the research department, and in 1952, was 
appointed chief of the Electrical Division 
of the research department. He was ap- 
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W. R. Clark 


pointed chief of the Electromechanical 
Division of the research and development 
department in 1955 and was appointed 
Product’ Engineering 
Division, in 1956. He is a senior member of 


manager of the 


the Institute of Radio Engineers, a mem- 
ber of the Instrument Society of America 
and the Engineers Club of Philadelphia. 
He served for several years on the Panel 
on Test Equipment of the Research and 
Development Board of the U. S. Military 
Establishment. Dr. Clark is an AIEE 
director (1956-61) and has served on the 
following AIEE Committees: Electronics 
(1945-55, 1958-60); Instruments and Meas- 
urements (1947-55, chairman 1949-51): 
Technical Program (1949-50); Standards 
(1949-50); Science and Electronics (Co- 
ordinating) Division (1949-57, chairman 
1952-54); Technical Operations (1952-60 
chairman 1956-57); Instrumentation Divi- 
sion (1956-57); Recording and Controlling 
Instruments (1956-57); Board of Directors 
(1956-61); Planning and Co-ordination 
(1956-60); Constitution and Bylaws (1957- 
58); Recognition Awards (1957-58); Fi- 
nance Committee (chairman 1958-60); and 
Executive Committee (1959-60). 


eee 


W. F. Bailey (AM '34) has been appointed 
associate director of research, Hazeltine 
Research Corporation, Little Neck, N. Y. 
He had been chief engineer of the cor- 
poration’s Research Division. 


The board of directors of the Institute of 
Radio Engineers (IRE) have named the 
following officers for 1960; W. R. G. Baker 
(AM ‘19, F °47), president of Syracuse 
University Research Corporation, Syra- 
cuse, N. Y., as treasurer: Haraden Pratt 
(AM ‘15, F ’37), engineering consultant, as 
secretary; Ferdinand Hamburger, Jr. (AM 
26, F °48), professor and chairman of the 
department of electrical engineering, 
Johns Hopkins University, Baltimore, 
Md., as editor. Mr. Hamburger succeeds 
J. D. Ryder (AM ’40, F 51), dean of en- 
gineering, Michigan State University, East 
Lansing, Mich. Mr. Baker and Mr. Pratt 
were re-elected to office. All three officers 
also serve as directors. Elected as direc- 
tors were: L. V. Berkner (AM '29, F °47), 
president of Associated Universities, Inc., 
New York, N. Y.; and A. N. Goldsmith 


Wear Your @& ATEE Bade 





Institute Activities 


(M ’15, F ’20, Member for Life), consult- 
ing engineer, New York, N. Y., and editor 
emeritus of the IRE. Mr. Baker served 
on the following AIEE Committees: Elec- 
tronics (1945-57, chairman 1945-47) and 
Communication and Science Co-ordinating 
(chairman 1947-48). Mr. Pratt was a 
member of the AIEE Communication 
Committee (1937-47, chairman 1941-43). 
Mr. Hamburger serves on the Electronic 
and High Frequency Instruments Com- 
mittee (1956-60, chairman 1956-58). Mr. 
Ryder has served on the following AIEE 
Committees: Education (1949-57,  chair- 
man 1952-54); Research (1955-60); and 
Edison Medal (1955-60). 


P. A. Borden (AM ‘13, F ‘44), associate 
professor of electrical engineering at the 
University of Dayton, Ohio, is coauthor of 
a book entitled “Telemetering Systems.” 
He serves on the AIEE Instrumentation 
Division Committee (1958-60). 


E. L. Cahlick (Arrit. 54) has been ap- 
pointed manager of the Dallas Customer 
Service Center of the Federal Pacific Elec 
tric Company, Newark, N. J. He was for- 
merly plant manager at the Federal Pacific 
Cleveland Customer Service Center. 


E, E. Campbell (AM °57), formerly area 
engineer in the Front Royal, Va., plant 
of American Viscose Corporation, has been 
named plant engineer. 


R. N. Carson (AM '52) has been appointed 
project engineer in the Inet engineering 
department of Leach Corporation, Comp- 
ton, Calif. 


Frank Collamore (AM ‘49) has been ap- 
pointed chief development engineer for 
an intensified Inet Division power equip- 
ment development program of Leach Cor- 
poration. Mr. Collamore joined Leach 
in 1954. 


Cc. E. Dean (AM '23, F °55), consulting 
engineer, and R. K. Hellmann (AM ’37, 
M ’45), vice-president and director, Hazel- 
tine Research Corporation, are among the 
five Long Islanders who were honored as 
Fellows of the Institute of Radio Engi- 
neers (IRE). The awards were presented 
at the annual banquet of the IRE’s Long 
Island Section in March. Dr. Dean has 
served on the following AIEE Committees: 
Broadcasting (1949-60, chairman 1952-54); 
Communication Division (1952-60); Special 
Publications (1957-60, chairman 1957-58); 
and Technical Operations (1959-60). Dr. 
Hellman has been a member of the follow- 
ing AIEE Committees: Communication 
Theory (1955-60, chairman 1957-59); Elec- 
tronic and High Frequency Instruments 
(1956-60); and Communication Division 
(1957-60). 


Included among the leading engineering 
figures named by the National Society of 
Professional Engineers to act as sponsors 
for the 1960 National Engineers’ Week 
held February 21-27, 1960, were the fol- 
lowing: A. B. DuMont (F ’43), chairman 
of the board, Allen B. DuMont Labora- 
tories, Inc.; C. H. Linder (M ’54, F °57), 
vice-president, General Electric Company; 
and Philip Sporn (AM '20, F °30, Mem- 
ber for Life), president, American Elec- 
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tric Power Company. Mr. Linder is the 
AIEE treasurer (1958-60), former director 
(1956-58), and has served on the following 
AIEE Committees: Finance (1956-58, 
chairman 1957-58): and Executive (1957- 
60). Mr. Sporn was the Edison Medalist 
for 1945 and served on the Transmission 
and Distribution Committee (1927-47, 
chairman 1941-43). 


M. A. Edwards (M °40, F °47), engineering 
manager of the General Electric Company 
X-ray department in Milwaukee, Wis., 
since 1952, has been appointed manager of 
the new “Advanced Product Planning Op- 
eration” to study opportunities for devel 
oping new and unique products for use in 
electronic equipment. Headquarters for 
this new operation will be in Schenectady, 
N. Y. Dr. Edwards has served on the AIEE 
Nucleonic and Radiation Instrumentation 
Committee (1958-60). 


K. R. Geiser (AM °38, M ’°53), former 
manager of engineering in the computer 
department, General Electric Company 
has been named manager of the depart 
ment’s newly organized business-planning 
operation. R. R. Johnson (AM '53), for- 
mer manager of the department’s Com 
puter Laboratory at Palo Alto, Calif., was 
named manager of engineering. Dr. John- 
son serves on the AIEE Computing De- 
vices Committee (1959-60). 


R. J. Gilson (AM ’50) has been appointed 
director of systems management in Strom 
berg-Carlson’s Electronics Division, Roch- 
ester, N. Y. Stromberg-Carlson is a division 
of General Dynamics Corporation. Mr. 
Gilson came to Stromberg-Carlson from 
the Hoffman Laboratories Division of 
Hoffman Electronics Corporation in Los 
Angeles, Calif., where he was program di- 
rector for the “Tall Tom” airborne recon- 
naissance system. 


G. A. Goddard (AM °47) has recently re- 
tired from se General Electric Company 
in Baltimore, Md., where he had _ the 
position of manager-marketing of the 
i>sulator department. 


N. L. Harvey (AM ’35, M ’50), engineer- 
ing vice-president, Electronics Division, 
Columbia Broadcasting System, Inc. (CBS), 
Danvers, Mass., recently described some 
of the firm’s advanced developments in 
microcircuitry to a group of Burroughs 
Corporation engineering executives at 
CBS Electronics, Danvers. 


E. W. Hassel (AM °47) has been named 
manager of tone-signalling and __ filter 
design engineering, General Electric’s com- 
munication products department, Lynch- 
burg, Va. Mr. Hassel has been with Gen- 
eral Electric since 1951. 


M. D. Hooven (AM ’24, F °44) has been 
promoted to consulting engineer in the 
electrical engineering department of Pub- 
lic Service Electric and Gas Company. 
The position is a newly created one. Mr. 
Hooven was formerly electrical engineer 
in the department. He is a former AIEE 
president (1955-56). 


Daystrom, Inc., has established a Tech- 
nical Advisory Committee of university 
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scientists, which includes: Dr. T. F. Jones, 
Jr. (M '58), head of the School of Engi- 
neering, Purdue University, Lafayette, 
Ind., who has a broad interest in elec- 
tronic systems: Dr. J. G. Truxal (AM ‘51, 
M '54), head of the department of elec- 
trical engineering, Polytechnic Institute of 
Brooklyn, an authority on automatic con- 
trol systems; and Dr. H. H. Woodson (AM 
53), associate professor of the department 
of electrical engineering, Massachusetts 
Institute of Technology, who is an ex- 
pert on electromechanical energy conver- 
sion. Dr. Truxal serves on the following 
AIEE Committees: Feedback Control Sys- 
tems (1956-60, chairman 1959-60); Auto- 
mation and Data Processing (1958-60); 
Recognition Awards (1959-60); and Indus- 
try Division (1959-60). 


P. W. Joy (AM °55) of Grand Island, N. Y., 
has moved up from assistant manager to 
manager of the technical branch in the 
Curtis Machine Division of the Carborun- 
dum Company. 


D. Y. Keim (AM ’37) has been appointed 
director of engineering in Stromberg- 
Carlson’s Electronics Division. He will be 
responsible for the administration of de- 
sign and development engineering work 
in the division. Mr. Keim joined Strom- 
berg-Carlson, a division of General Dy- 
namics Corporation, in 1959 as chief 
engineer of military products in the Elec- 
tronics Division. 


C. F. Kober (AM °43) has been appointed 
authorized sales representative in Mich- 
igan for National Electric Welding Ma- 
chines Company, Bay City, Mich. Mr. 
Kober formerly was associated with Na- 
tional in its engineering, experimental, 
and testing departments. More recently 
he had been active in Michigan as an in- 
dustrial sales and application engineer. 


R. C. Langford (M °55) has been appointed 
director of engineering of the Newark 
Operations of Weston Instruments Divi- 
sion of Daystrom, Inc. The plant is a unit 
in Daytrom’s Industrial Products Group. 
Dr. Langford was formerly chief engineer 
for Research and Development at the 
Newark Operation. In his new position, 
he succeeds F. X. Lamb (AM ‘36, F 58). 
formerly the Newark plant’s vice-president 
of engineering. Mr. Lamb was named en- 
gineering consultant to the vice-president 
of operations at Newark. Dr. Langford has 
served on the AIEE Indicating and In- 
tegrating Instruments Committee (1957- 
60). 


E. E. Linden (AM ’47, M '54), formerly 
engineer with the Narragansett Electric 
Company of Providence, R. L, has been 
promoted to executive assistant in the 
office of the president of the company. Mr. 
Linden has served on the following ATEE 





Support 
the New United 
Engineering Center 
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Committees: Membership (1957-60); Do- 
mestic and Commercial Applications 
(1958-60), and Sections (1958-60). 


H. T. Mooers (AM ‘48, M '56), formerly 
the staff assistant to the sales manager of 
the Minneapolis Honeywell Semiconduc- 
tor Division, has been named manager of 
applied research for the Monarch Elec- 
tronics Company Division of the Amer- 
ican-Monarch Corporation, Minneapolis, 
Minn. 


F. A. Morris (M '56) has been appointed 
an acting director of engineering in the 
Special Products Division of Stromberg- 
Carlson, a division of General Dynamics 
Corporation, Rochester, N. Y. Since 1945, 
he had directed telecommunications re- 
search. He serves on the following AIEE 
Committees: Communication Switching 
Systems (1956-60), Research (1959-60), 
Communication Theory (1959-60), and 
Data Communication (1959-60). 


I. L. Newberg (AM '54) has become a 
member of the technical staff at Ramo 
Wooldridge, a division of Thompson 
Ramo Wooldridge Inc., assigned to the 
Reconnaissance Systems Division. Also 
newly associated with this division is R. J. 
Black (AM ’51). 


G. A. Olive (AM '50) has been appointed 
a staff engineer, Engineering Plans and 
Services, Industrial Electronic Products, 
Radio Corporation of America, New York, 
N. Y. Prior to his promotion, Mr. Olive 
was a member of the technical staff, David 
Sarnoff Research Center, Princeton, N. J. 


V. C. Rideout (AM °47, M '57), professor 
of electrical engineering at the University 
of Wisconsin, has been elected a fellow of 
the Institute of Radio Engineers. 


R. B. Steinmetz (AM '26, M '48), formerly 
executive vice-president of the Anaconda 
Wire and Cable Company, has become 
president of the company. D. E. Allen 
(AM ’23, Member for Life), vice-president 
—sales, has been elected to the position of 
executive vice-president as successor to Mr 
Steinmetz. H. V. Van Valkenburg (AM 
45), previously general sales manager, has 
been elevated to vice-president and general 
sales manager. 


G. J. Taylor (M '44, F 58), vice-president 
of Eastern Operations, Day-Brite Lighting, 
Inc., has been transferred to the home 
office in St. Louis, Mo., as vice-president in 
charge of research, development, and 
marketing. 


O. L. Taylor (M '57) has been appointed 
engineering manager of Westinghouse 
Electric Corporation’s new Portabie Ap- 
pliance Division, located at the company’s 
Mansfield, Ohio, plant. Mr. Taylor had 
been at Bridgeport, Conn., as engineering 
manager of Bryant Electric Company, a 
subsidiary of Westinghouse. 


L. H. Walke (AM '55) has been appointed 
director of utility sales for Federal Pacific 
Electric Company, with headquarters in 
Newark, N. J. Mr. Walke came to Federal 
Pacific from the Allis-Chalmers Manufac- 
turing Company. 
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E. J. Warner (AM ‘51, M '57) president, 
has been appointed to the board of direc 
tors of Spectra Electronics Corporation, 
Mount Vernon, N. Y. 


OBITUARIES 


Kurt Anderson (AM ‘41), sales engineer 
for Koontz Wagner Electric 
Inc., South Bend, Ind., died recently. He 
was born July 29, 1901, in Sweden, and 


Company, 


attended the University of Orebro. in 
Sweden from which he graduated in June 
1922 with a degree in clectrical engineer 
ing. He was employed in the United States 
by the Indiana and Michigan Electric 
Company as a distribution engineer for the 
period 1925-42. About 15 years of this 
service was in the St. Joseph—Benton Har- 
bor, Mich., area, and the last 2 years in 
South) Bend. In 1942-45, he was super 
visor of the electrical department at Ben- 
dix Products Division, South Bend. In 
1945, he 
tribution manager, 


joined Koontz-Wagner as dis 


A. H. S. Cantlin (AM ‘17, Member for 
Life), a member of the Lehigh Valley 
Section, ATEE, died recently. He was born 
June 22, 1878, and was a graduate of the 
University of Pennsylvania with the B.S. 
degree in electrical engineering. He was 
assistant engineer for the St. Louis ‘Tran- 
Louis, Mo., and heid 
the same position at the Union Electric 
Light Company in Missouri. He was man- 
ager and engineer in the St. Louis office 
of the Electric Storage Battery Company. 
During 1908-16, he was manager and vice 
president of the Lehigh Valley Light and 
Power Company and consulting engineer 
of the Lehigh Valley Transit Company. 


sit Company St 


Robert David Charlton (AM ‘45, M °51) 
an electrical engineer with the General 
Flectric Company, Erie, Pa., died recently 
at the age of 38. He was born August 28 
1921, in Fort Sam Houston, Texas. During 
1988-40. he 
Hawaii and, in 1940-48, the University of 
DPexas from which he graduated with the 
B.S. degree in electrical engineering. In 
1948, he graduated from the advanced en 
gineering program of the General Electric 
Company and served 2 years as instructor 
and supervisor at Schenectady, N. Y. Mr. 
Charlton had served as chairman of the 


attended the University” of 


Erie Section, ATEE, and was an honorary 
member of Tau Beta Pi and Eta Kappa 
{ pstlon 


George J. Christ (AM ‘46, M "54), super 
vising engineer, Bronx Engineering Divi 
sion, New York Telephone Company, died 
recently. He was born September 18, 1908, 
in’ Brooklyn, N. Y. In 1929, he received 
the electrical engineering degree from 
Brooklyn During 


1929-30, he was an equipment engineer 


Polytechnic Institute. 
for the New York Telephone Company. 
He was transmission engineer for the com 
pany in 1930-38, engineer in 1938-39, and 
staff engineer in 1939-43. He was a mem 
ber of the technical staff of Bell Labora 
tories, New York, in 1943-45, and in 1945 
became supervising engineer with the 
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New York Telephone 
Christ was an instructor in radio funda 
mentals at Manhattan College in 1942-43. 
The foliowing year, he became instructor 


Company. Mr. 


in electrical engineering at New York 
University. 


Everett E. George (AM '20, M '29, F °36, 
Member for Life), a member of the elec 
trical consulting department of Ebasco 
Services, Inc., Litthe Rock, Ark., until his 
retirement on November 30, 1959, died re- 
cently. He was born November 27, 1892, 
in Madison, Ind. In 1913, he received the 
B.S. degree in electrical engineering from 
Purdue University. Mr. George was em- 
ployed in 1913 as a test foreman for the 
American Rotary Valve Company, Ander- 
son, Ind. In 1914, he became assistant efh 
ciency engineer for Barney & Smith Car 
Company, Dayton, Ohio; in 1915, produc 
tion engineer with the National Steel Car 
Company, Hamilton County; in 1916-17, 
plant engineer with the Lodge & Shipley 
Machine Tool Company, Cincinnati, Ohio. 
He went to Nitro, W. Va., in 1918 to work 
supervisor with the Hercules 
Powder Company, and in 1919, he became 
Drum & 
Company, Chicago, Ill. He held the same 
position in 1920 for H. P. Gillette & 
Company, Chicago. During 1921-22, he 
was a Valuation engineer for R. M. Feustel 
& Company, Fort Wayne, Ind. In 1923, he 
took the position of relay engineer for the 


as” field 


valuation engineer for A. L. 


Tennessee Electric Power Company, Chat 
tanooga, Tenn., was advanced in 1925 to 
the position of superintendent of elec 
trical operation, and in 1928, to superin 
tendent of system operation. He served on 
the following ATEE Committees: Protec 
tive Devices (1928-31, 1935-37): Commu- 
nication (1936-47); Automatic Stations 
(1942-47); and System Engineering (1947- 


56). 


Charles Addison Maynard (AM °39, M 
D5). vice-president and secretary, Indiana 
General Corporation, died recently. He 
was born May 4, 1901, in Kansas City, 
Mo., and attended the University of Kan- 
sas in 1919-23 and ‘Taylor University in 
1924-25. During 1920-23, he was a drafts- 
man for Western Electric Company. Mr. 
Maynard was employed by the Indiana 
Steel Products Company in 1932 as a de- 
sign engineer, advanced to chief engineer 
in 1937, and to director of research and 
engineering in 1947. In 1952-58, he was 
vice-president, research and engineering, 
of Indiana Steel Products Division. He 
was a senior member of the Institute of 
Radio Engineers and a member of the In- 
strument Society of America, the American 
Testing Materials, and the 
Industries 
held patents for the following: magnetic 


Society for 
Electronic Association. He 
separator, permeameter, permanent mag 
netic generator, telephone receiver, and 
measuring liquid dispenser. He was a 
member of the ATEE Solid-State Devices 
Committee (1956-57). 


James Wilson McRae (AM '37, M °50), a 
vice-president of the American Telephone 
and Telegraph Company, New York, 
N. Y., and co-ordinator of defense activ- 
ities for the Bell Telephone System, died 
recently at the age of 49. He was born 
October 25, 1910, in Vancouver, B. C., 
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Canada. He was educated at the Univer- 
sity of British Columbia from which he 
received the B.S. degree in electrical en- 
gineering in 1933, and at the California 
Institute of Technology, where he re- 
ceived the M.S. and Ph.D. degrees in 1936. 
In 1937, he became a member of the tech- 
nical staff of Bell ‘Telephone Laboratories, 
Deal, N. J. In 1942, he was commissioned 
as a major in the U. 8. Army Signal Corps 
and assigned to the Office ot the Chief 
Signal Officer in Washington, D. C. For 
2 years, he was engaged in co-ordinating 
development programs for airborne radar 
equipment and for radar counter-meas- 
ures devices. He received the award of 
Legion of Merit for work on these pro- 
grams. He was transferred in 1944 to the 
headquarters of the Signal Corps Engi- 
neering Laboratories at Bradley Beach, 
N. J., as chief of the engineering staff. He 
later became deputy director of the Engi- 
neering Division and attained the rank of 
colonel before returning to civilian life at 
the close of 1945. Dr. McRae was ap- 
pointed director of radio projects and 
television research for Bell Telephone 
Laboratories in June 1946. He was ad- 
vanced to the position of director of Elec- 
tronic and Television Research in 1947. 
In 1949, he was appointed, successively, 
assistant director of apparatus develop- 
ment I, director of apparatus development 
I, and director of transmission develop- 
ment. Dr. McRae was appointed vice-presi- 
dent in charge of telephone systems devel- 
opment in 1951, and 2 years later was 
elected a vice-president of the Western 
Electric Company. He also was named 
president of the Sandia Corporation. of 
Albuquerque, N. Mex. In 1959, he was ap- 
pointed chairman of the Army Scientific 
Advisory Panel. He was a former presi- 
dent of the Institute of Radio Engineers 
and a member of the general advisory 
committee to the Atomic Energy Commis- 


Sion. 


Giacomo Musso (AM '50), chief engineer, 
Italian State Railroads, Rome, Italy, died 
recently. He was born December 21, 1901, 
in Milan, Italy, and was educated at the 
University of Rome. Mr. Musso was a 
member of the Electtro- 
tecnica Italiana. 


Associazione 


Hugh F. Shoffstall (AM ’24), former en- 
gineer at the Bell Telephone Laboratories, 
died recently. He was born June 15, 1893, 
in Take View, Ohio. In 1916, he was 
graduated from Ohio State University 
with the bachelor’s degree in electrical en- 
gineering. He joined the American Tele- 
phone and Telegraph Company in 1916 
and transferred to the Bell Telephone 
Laboratories in 1934 where he was em- 
ployed until his retirement in 1958. 


John Leo Welch (AM ’27), vice-president 
in charge of operations, Niagara Mohawk 
Power Corporation, Syracuse, N. Y., died 
recently. He was born September 6, 1893, 
in Syracuse. During 1911-17, he was a 
helper and electrician for the Syracuse 
Lighting Company. He served in the U. S. 
Army Signal Corps in World War I. He 
returned to the Syracuse Lighting Com- 
pany in 1919 as an electrician. In 1920, he 
became electrical foreman for the U. G. I. 
Contracting Company, Syracuse. 
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GIANT BALLOONS, with a volume of 10 million cubic feet, 
the Caribbean 


were launched from an aircraft carrie? 


carrying equipment designed to record 
cosmic rays. The project, sponsored by the National Science 
Foundation and the Office of Naval Research, received fleet 
support from the U. 8. Navy, which named the launching 


operation “Skyhook 60.” 


known as Project ICEF (International Co-operative Emulsion 
Flights) because about 25 universities and other research in- 
Stitutions representing every continent except Antarctica are 


participants. 


Electronic Aspects 


very-high-energy 


The over-all scientific program is 


NSF Photo 


of Operation Skyhook 60 Flights 


THE PURPOSE of Skyhook 60 was to 
launch two, or perhaps three, 10-million- 
cubic-foot balloons to high altitudes in 
the Caribbean area. The operation was in 
support of the high-energy cosmic ray in- 
vestigations of Dr. Marcel Schein of the 
University of Chicago, sponsored by the 
National Science Foundation (NSF) and 
the Office of Naval Research. The balloons 
carried giant stacks of photographic emul- 
sion sheets to record primary cosmic ray 
particles. 

Aside from establishment of launching 
techniques and ship handling methods to 
bring about a no-wind condition on deck 
during inflation and launch, two problems 
had to be solved to assure a reasonable 
chance of successful flights. The solution 
to these problems was sought through 
electronics. First, the probable course of 
the big balloons had to be predicted. This 
was done through the use of “tracer” bal- 
loons to measure and send back to the 
ship information on wind velocity and 
direction at altitude (above 100,000 feet). 
Second, the balloons had to be tracked 
and cut down when desired so that the 
emulsion gondolas could be located and 
recovered. 

To solve the first problem, the USS 
Valley Forge (CVS-45) launched a series 
of weather balloons during the course of 
her operations in the Caribbean and At- 
lantic. These were considerably larger 
than ordinary weather balloons, stretching 
up about 175 feet high at time of launch- 
ing, and with a capacity of 750,000 cubic 
feet of helium at altitude. They tracked 
the winds at about 110,000 feet. Like the 
bigger balloons used for Dr. Schein’s emul- 
sion packages—some 500 feet high at time 
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of launch—the tracers were constructed 
and launched by Winzen Research, Inc., 
Minneapolis, Minn. 


Tracer Balloon Equipment 


Altitude reached by the weather bal- 
loons was measured by a bellows altitude 
transducer designed to operate up to 
130,000 feet, especially designed for bal- 
loon work by the Winzen firm. The 
bellows, expanding with decreasing pres- 
sure, moved a finger on a code drum, 
which in turn keyed a 1,710-ke 114-watt 
low-frequency transmitter. Signals from 
this instrument were received throughout 
the tracer balloon flights by the ship's 
radio system, up to 400 miles away from 
the balloons. 

The tracer balloons also carried an 
electromechanical timer for cut-down of 
the balloons. They were preset to what- 
ever flight duration was desired, up to 48 
hours. 

Finally, each tracer also carried one 
radar target corner reflector, which the 
ship's radar was able to track for distances 
up to 120 miles. 


Skyhook Balloon Equipment 


The big Skyhook balloons used for 
carrying the cosmic ray emulsion loads 
also lifted a considerable amount of elec- 
tronic supporting equipment. Each carried 
the same type of altitude transducer and 
radar reflectors as were carried by the 
tracers, and all equipment on them was 
battery-powered by Yardney Silver Cells 
of 100 ampere-hour capacity. 

The first big balloon with a payload— 


Of Current Interest 





Skyhook Bravo (Skyhook Alpha was a 
trial balloon of slighter smaller dimen- 
sions, with no payload)—carried a 10- 
channel radio command system, with 6 
channels used to make possible valving 
helium gas, dropping ballast, switching 
on and off the telemetering transmitter, 
dropping antennas, and flight termination. 
The radio command system could be con- 
trolled either from the Valley Forge ox 
by the tracking aircraft, super-Constella- 
tions of the U.S. Navy's “hurricane 
hunter” squadron in the Caribbean. The 
radio command system, also a Winzen 
product, was designed for 80-hour capacity. 

Both Skyhook Bravo and Skyhook Bravo 
Re-fly (the second payload flight, in which 
the emulsion from the first flight was 
re-used to get longer flight time) were 
equipped with “Mytymouse” homing 





BALLOONS used during Operation Skyhook 
60 carried this Winzen low- and high-alti- 
tude beacon. This unit contains two bellows, 
one for 0 to 60,000 feet, and one for 50,000 
to 130,000 feet. There are 450 code groups 
ever each altitude range. The battery supply 
is under the tr d and tr itter. The 
entire package is protected by a thermal box. 
Weight is 9 pounds. 
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transmitters developed by the New Mexico 


Mechanical 
transmitters pulse 


Agricultural and 
These were 1,685-m« 


College. 


keyed by blocking oscillators at repetition 
rates of 550 and 1,100 pulses per second 
Used for recovery operations, they worked 
extremely well. The first Mytymouse op- 
erated from the time of launching until 
the time of recovery with gondola, with 
the exception of a short period during 
flight, and for a considerable time there 
after. Separated from the gondola during 
cut-down, it continued to broadcast its 
own position. Because little time could be 
spared for search, it was abandoned after 
the payload was recovered 

The second Mytymouse operated below 
10,000 feet, controlled by a_ barometric 
switch, and did not 
from the Bravo Re-fly gondola. 

Skyhook Bravo also carried the follow 
ing pieces of electronic and associated 
geal 


become separated 


1. A Hastings Raydist altimeter whose 
output was displayed on a meter, and 
photographed periodically. Because this 
was with the Mytymouse instrument pack- 
age, it was not recovered, so no knowledge 
was available concerning its operation. 

2. A Grimes rotating beacon used for 
recovery light. It was set to turn on upon 
10,000 feet; again, it was 
with the instruments not recovered 

8. A pressure-type aluminum capsule, 
which housed the Hastings altimeter and 
camera, rotating light, and Mytymouse 


descent below 


The remaining equipment was mounted 
on the ballast rack 

When aloft, the bright orange gondola 
containing the emulsion hung from a 
parachute which was directly below the 
balloon. Under the gondola swung the 
ballast rack, a rectangular frame with a 
line from each corner up to mountings on 
the gondola. From one corner of the bal- 
last rack dangled the aluminum capsule 
housing Mytymouse. 

Skyhook Bravo Re-fly, not equipped 
with a 10-channel radio command system, 
used instead a clock for dropping ballast. 
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THE Skyhook 60 bal- 
loons, carrying emul- 
sion blocks specially 
designed to record 
primary cosmic rays or 
nuclear particles that 
achieve energies as 
high as 10,000 Bev 
(billion electron volts) 
on their plunge toward 
earth, were launched 
from the flight deck of 
the USS Valley Forge 
in the Caribbean area. 
The area of the launch 
was selected because 
it is near the equator 
where the earth's mag- 
netic field is strongest. 
This field provides a 
barrier to iow-energy 
cosmic rays up to 
about 10 Bev, effec- 
tively filtering them 
out. 


NSF Photo 


This was set prior to ascension. Above the 
parachute on this flight was a_ single- 
channel radio command for flight) termi- 
hation purposes. 


Flight Termination 


Flight termination, whether by preset 
timer as in the case of the tracer balloons 
or upon command as with the payload 
flights, was accomplished by discharging 
explosive squibs that cut che lines hold 
ing the parachute to the balloon. The 
loads then descended, in about an hour's 
time, to the water, while the balloons 
either shattered from the shock wave 
caused by sudden dropping of the load, 
or tore and split from turbulence after 
the stabilizing loads left them 

The third big balloon, Skyhook Charlie, 
was not launched successfully owing to 
excessive stress on some of the cables 
which caused them to part. The emulsion 
is expected to be flown at a later date in 
the United States. EE 


Communications System 
Being Constructed for Brasilia 


A high-capacity microwave telecommu- 
nications system to link Brazil's remark- 
able new capital city, Brasilia, with the 
rest of the world is being constructed by 
the Radio Corporation of America (RCA), 
it was announced recently by W. G. E. 
Vreeland, director, international marketing 
operations, RCA International Division. 

Brasilia is the city fast rising on a 
plateau about half way between the coast 
and the Amazon jungle as the first major 
step toward fulfillment of a century-old 
Brazilian dream to open up the rich but 
undeveloped interior of the country. 

“This communication system will be 
vital to the life of the metropolis and to 
the future development of the region,” 
Mr. Vreeland said. “The system, like the 
city itself, is being constructed as a ‘crash’ 


Of Current Interest 


project, since it must be completed and in 
operation by April 15, 1960.” 

Although planned for many years, the 
city of Brasilia has risen in the short span 
of 3 years. 

The city, occupying an area that had 
been only grasslands and scrub forest be- 
fore, will be dedicated by President Jus- 
celino Kubitschek, April 21. Thereafter, 
government offices, foreign embassies, and 
many businesses will move there from Rio 
de Janeiro, 600 miles to the southeast, and 
ultimately Brasilia will be a metropolis 
of more than 500,000 population. It is the 
first major city to be built right from the 
blueprint stage since Washington, D. C. 

The system being installed by RCA will 
be composed of microwave radio relay 
stations carrying 120 channels for tele- 
phone and telegraph service over routes 
totaling 810 miles. 

It will have 26 relay stations, some of 
them constructed in rugged mountain ter- 
ritory and some in jungle that is among 
the least explored and the most impene- 
trable in the world. These will be mostly 
unmanned, but serviced periodically. 

The system will provide the necessary 
communications link between Brasilia, as 
the heart of Brazil's interior Federal Dis- 
trict, and the rest of the world through 
such cities as Rio de Janeiro, Sao Paulo, 
Juiz de Fora, Belo Horizonte, Uberaba, 
and Uberlandia. 

It was stated that the Brasilia system 
will be one of the most modern in the 
world. The contract to build it was signed 
in Brasilia by the Companhia Urbaniza- 
dora da Nova Capital (NOVACAP), the 
organization responsible for designing and 
building the ultra-modern city, and RCA 
and RCA Victor Radio S.A., the com 
Brazilian associate. RCA _ Victor 
Company, Ltd., in Montreal, Que., Canada, 
is producing the major portion of the 
microwave equipment. 

To implement the contract, RCA has 
made complete aerial and ground surveys. 
It is providing for the installation of the 
radio equipment, accessories, and power 
plants, and the training of Brazilian tech- 
nicians. RCA will operate the system for 6 
months after its inauguration, and there 
is an option for an additional 2 years of 
operation 


pany’s 


Brasilia will be the consummation of a 
dream which Brazilians talked about long 
before the establishment of the country as 
a republic, independent of Portugal, in 
1889, Mr. Vreeland pointed out. In the 
interests of developing the rich virgin ter- 
ritory in the interior of the country, a 
constitutional amendment was passed in 
1890 authorizing creation of a 4,000-square- 
mile Federal District in the central state 
of Goias. But it was not until 3 years ago, 
under the aegis of the newly elected Presi- 
dent Kubitschek, that the development 
got under way on a major scale. 

The city is laid out roughly in the 
shape of a giant airplane. In the “nose” 
section have risen majestic marble and 
glass buildings to house government offices 
and foreign embassies. In the “fuselage” 
section, there will be stores, office build- 
ings, theaters, churches, museums, and 
parks. In the “wing” sections, scores of 
apartment houses are rising, and an the 
periphery, there are areas for suburban 
homes. 
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Motion-Picture Camera 


Magnifies Time by 100,000 


4 CAMERA that can stretch the events ot 
one second into 28 hours is now in pro 
duction. By combining optical, electronic, 
and mechanical principles, the new ultra 
speed camera can take from 480 to 1,600, 
000 pictures per second on standard 35-mm 
film, in black and white or color 

The new camera was developed by Dr 
\. T. Ellis, associate protessor ol applied 
mechanics at the California Institute of 
Fechnology. He originally designed the 
basic instrument for the express purpose 
of photographing gas bubbles appearing 
in turbulent fluids. Such bubbles are born 
and die within a few thousandths of a 
second, but during their short life span 
they produce cavitation, a highly destruc- 
tive effect in hydrodynamics 


Commercial Model 


The improved commercial model built 


by the Benson-Lehner Corporation of 
Santa Monica, Calif., represents the latest 
research instrument for magnification of 
time. It permits scientists and engineers to 
studying arc dis 


freeze motion while 


charges, explosive reactions, fragmenta 
tion processes, high-frequency fatigue, and 
many other ultrafast events 

Since no mechanical shutter can ap 
proach this speed, an electro-optical shut 
ter is used which 


light by 


controls passage of 


means of ultrarapid electric 
pulses. The shutter assembly consists es 
sentially of two polaroid filters and a cell 
filled with a special substance in an elec 
tric held. When the field is off 


passes through the assembly. When a high 


no light 


energy electric pulse is applied, the light 
g | 9 


is polarized in such a manner that it 


passes freely through the filters. One or 
two optical lenses focus the image onto a 
rotating mirror in the film box 

The film remains stationary while the 
mirror revolves at the rate of 100,000 rpm 
The rotating mirror is a piece of nickel 
plated aluminum shaped like a wedge and 
attached to the staff of a high-speed air 
driven turbine. Placed at the center of the 
circular film box, the mirror directs the 
light rays to the film so that the image 
travels along the inside rim of the circular 
film box 

The speed of operation of the electro 
optical shutter is determined by the speed 
at which the electric field is applied and 
removed. For the rates required in this 
camera, a very short pulse of 18,000 volts 
and 20 amperes is used to control the 
field. ‘The special pulser system designed 
for this camera permits effective exposure 
times of 0.05 to 1.0 microsecond 

Since very intense illumination is needed 
to provide good resolution at ultrafast 
exposure rates, the camera is equipped 
with its own lighting system, capable of 
producing 400 million lumens with 3 mil 
liseconds duration. This is about 60 times 
more illumination than provided by the 
most powerful flash bulb 

The film magazine has a capacity tor 
100 feet of film. Film advance is push 
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button controlled, allowing automatic re 
plenishment of the main camera chamber 
without setup changes. Take-up and feed 
magazines are separate, permitting indi 
vidual tests to be processed without re 
loading or rethreading the camera 

If the processed film were run through 
a standard projector at 16 frames per sec 
ond, ultrafast action, undetectable to the 
human eye, would be slowed down 100, 
rhe frame 
size is large enough to show fine detail 
clearly in individual enlargements. 


000 times for scientific analysis 


The new ultraspeed camera has proved 
very successful in high-speed impact stud- 
ies, an important area of present research 
Such impacts may occur, for example 
when meteor particles hit the skin of space 
vehicles. The resulting stress waves can be 
made visible by bonding photoelastic ma 
However, the 
11,000-mph propagation speed of these 


terials to metal surfaces 


waves makes necessary exposure times in 
the order of 0.05 microsecond to freeze 
and photograph their motion. Another in 
teresting test involved firing a bullet at 
4,000 feet per second into a block of ordi 
nary gelatin, to substantiate the current 
theory that very-high-speed impacts may 
cause metals to flow like viscous liquids 

This new tool of advanced research will 
prove extremely valuable in the fields of 
missile mechanics and space exploration. 





A 30-caliber bullet is fired at 6,500 feet per 
second into solid plastic plate. Note fluid flow 
of solid under high-speed impact. 


When operated at its lower speeds, it will 
also stop motion in mechanisms such as 
cams, relays, springs, breaker points and 
so forth, permitting visual study of stres 
ses, patterns of vibration, and eventual 
failures. Besides its obvious scientific im 
portance, ultraspeed photography will also 
bring improvements in mechanical design 
not possible by any other methods ee 





THE ELLIS ULTRASPEED CAMERA consists of four units: camera, camera control, lighting con- 
trol, and electronic flash lamp. Shown (above, left) is the actual setup for photography of a 
cavitation cloud formed in degassed water by utlrasonic sound waves. Above, right: This is a 
typical cavitation cloud. Note rise and collapse of bubbles produced by the agitation of the 


ultrasonic field. 
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Project Spin Works Toward 


Development of Cryogenic Gyroscope 


THE STUDY of strange behavior of ma- 
terials in temperatures near absolute zero 
is about to yield developments “of great 
the General Electric 
Company said recently in) announcing 


import to mankind 


progress toward a superaccurate inertial 
guidance device 

Disclosing an engineering development 
with kinship to perpetual motion, the com 
pany said it has successfully suspended a 
small metal body in a vacuum and has 
rotated it at high speed essentially with 
out friction—made possible in part by 
‘complete absence of measurable electrical 
LOSSES 

The development makes use of charac 
teristics exhibited by certain metals and 
alloys which at extreme low temperature 
become “superconductive 

J. F. Young, General Engineering Lab 
oratory manager, declared he is “con 
vinced we are about to enter an era where 
developments of great import to mankind 
will stem from application work in this 
relatively new field.” He said the present 
stale ol cryogenics work ‘superconduc 
tivity in particular s about where elec 
trical engineering stood in the last half of 
the 19th century. The laboratory experi 
ments proved the feasibility of suspend 
ing and rotating a metal body within a 
vacuum for long periods, with the object 
held alott solely in a frictionless magnetic 
held 

While ultimate “coast-down” time of an 
object suspended in this way has yet to 
he determined, Mr. Young estimated it 
should be able to spin freely for many 


ONCE this golfball-size sphere is set in mo- 
tion, it may be able to spin freely for years, 
according to General Electric which said it is 
an important part of a new superaccurate 
gyroscope being developed at its General En- 
gineering Laboratory. Engineer K. F. Schoch 
holds the sphere which will rotate at high 
speed in a vacuum like a tiny earth, sus- 
pended solely by an invisible magnetic field. 
Development makes use of strange behavior 
of metals at temperatures near absolute zero 
(—460 F). 
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months “or even years” after once being 
set in motion. 

The feasibility tests, which he pointed 
out were financed by General Electric, 
have led to a development contract with 
the U. S. Army Ballistic Missile Agency. 
Identified as “Project Spin,” the military 
contract looks to the perfection of a 
revolutionary “cryogenic gyroscope.” 

G. A. Hoyt, ordnance department gen- 
eral manager, said the cryogenic gyroscope 
will be many times more accurate than 
the best conventional gyros. 

“The reason is that in the cryogenic 
gyro the general causes of unpredictable 
gyro error will have been either eliminated 
or reduced to negligible factors,” he said 
“And since the world of supercold is a 
dead world where no chemical or organic 
change takes place, the sustained reliabil 
ity of the cryogenic gyro will be vastly 
higher than that of conventional gyros.” 

Ihe increased accuracy is seen result 
ing from elimination of mechanical bear 


CUTAWAY shows design features of cryogenic 
gyroscope under development by General 
Electric Company's General Engineering Lab- 
oratory. Promising accuracies many times 
greater than the best conventional gyro- 
scopes, it features a rotor designed for rota- 
tion at high speed inside a vacuum. Super- 
conductivity induced by temperatures near 
absolute zero makes possible suspension of 
the rotor solely in a magnetic field. Elimi- 
nating mechanical bearings, the design re- 
duces electrical losses and friction almost to 
zero. 


ings, reduction of friction and electrical 
losses “almost to zero,” and the heightened 
dimensional stability induced by the ex 
treme low temperatures, 

It was pointed out that a navigation sys 
tem containing a superconductive gyro- 
scope would permit a submarine or land 
vehicle to determine its exact position at 
any point on earth with a precision nor 
otherwise possible except through time 
consuming measurements. Such position 
ing would include highly accurate orien 
tation to true north, necessary for the 
most exacting accuracy in missile firing. 

The developmental gyroscope contains 
no mechanical bearings and thus no es- 
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sential parts subject to wear. Feasibility 
tests show a “virtual elimination” of fric- 
tional drag and electrical losses in the 
gyro rotor. : 

In subcold induced by liquid helium at 
a temperature only 4 degrees above 
absolute zero (—460 F), a golfball-size 
sphere is presently being readied for ad- 
vanced tests at rotation speeds up to 
20,000 revolutions per minute inside a 
high vacuum. 

It was explained that when a material 
becomes superconductive, always at an 
extremely low temperature, it offers no 
resistance to the flow of electricity. So 
compiete is its nonresistance that an elec- 
tric current introduced into a supercon- 
ductive substance would flow indefinitely 
unless deliberately interrupted. 

\ superconductive substance also acts as 
a highly efficient magnetic insulator- 
repelling a magnetic field in such a way 
that the force provides stable support for 
the suspended body. 

Dr. T. A. Buchhold, consulting engineer 
with the General Engineering Laboratory, 
declared the uses of superconductive mate 
rials for practical purposes “are today at 
their very beginning.” 

Entirely within the realm of possibility, 
he said, is a superconductive magnetic lens 
applied to an electron microscope. He said 
that by use of such a lens the enormously 
increased resolution “should make it pos 
sible actually to see an atom.” 

He also sketched such future possibili 
ties as highly stable frequency and time 
standards, microminiature switching units 
for shoebox-size computers, extremely ac 
curate measurement standards for electric 
current, noiseless and drift-free d-c/a-c 
amplifiers, and superconductive power 
lines that could carry “‘perhaps 10,000 
14-inch 


cable. EE 


amperes of electricity” over a 


Radar Signal 
Bounced Back from Sun 


For the first time, man has made direct 
contact with the sun. 

\ radar signal was sent with the speed 
of light from the Stanford University 
(Calif.) campus to the center of the solar 
system, from which it bounced back to a 
waiting receiver 17 minutes later, accord- 
ing to a report by scientists of the Uni- 
versity’s Radioscience Laboratory (formerly 
the Radio Propagation Laboratory). 

The sun was considered one of the most 
difhcult bodies in our solar system to 
reach by radar, not only because of the 
stupendous distance, but especially be 
cause of the thunderous radio noise arising 
from its turbulent surface. 

The Stanford achievement was disclosed 
in the February 5 issue of Science, a pro- 
fessional journal. The authors are Prof. 
Von R. Eshleman, Lt. Col. R. C. Barthle 
and Dr. P. B. Gallagher. 

These initial contracts open the way for 
intensive solar explorations by radar, using 
improved techniques and more powerful 
transmitters. 

Scientists hope, among other things, to 
learn more about solar flares and similar 


ELECTRICAL ENGINEERING 





violent eruptions that hurl streams of 
particles into space. 

These particles, trapped in the earth’s 
magnetic field, form the radiation belts 
which pose a serious threat to space travel. 

Their release from the sun is usually 
followed on earth by vivid displays of 
Northern Lights, by magnetic storms, and 
by complete blackout of long-distance 
radio communications. They are believed 
to affect weather, too 

Scientists also are anxious to study dis- 
turbances in the sun’s outer corona 

Ihe Stanford achievement climaxes ra 
dar space explorations that began in 1946 
when a Signal Corps group bounced a 
signal off the moon. The sun, at a dis 
tance of 98 million miles, is 400 times 
farther away 

Radar contact with the planet Venus 
28 million miles away, was announced 
last year by Massachusetts Institute of 
Technology's Lincoln Laboratory. The 
Venus signal took five minutes for the 
round trip 

The Stanford solar contacts were re 
corded on magnetic tape at daybreak of 
April 7, 10, and 12, 1959 

The Stanford group spent months ex 
amining the material. Tens of millions of 
computations were required to separate 
the signal echoes hidden in the back- 
ground noise, which was 50,000 times 
stronger. The final tabulation shows a 
99.9999, certainty of their results. 

Prof. Eshleman said the echo did 
not come from the sun’s visible surface, 
but from its outer corona. He estimates 
that the reflection occurred approximately 
500,000 miles out 


“Bird” No. 175-4 
Sets MACE Record 


Mace No. 175-4, a U.S. Air Force sur- 
face-to-surface tactical missile, has been 
flown and recovered successfully four times 

a record unmatched by any other Mace. 
No. 175-4 was flown three times in 1959, 
and once in 1960. 

rhe missile, built by The Martin Com- 
pany, is being used as a training “bird” 
by Air Force tactical launching teams un 
dergoing Mace familiarization courses at 
the Missile Development Center, Holloman 
\ir Force Base, N. Mex. 

4 successful recovery saves taxpayers 
several hundred thousand dollars, permits 
more intensive crew training, and allows 
examination of the guidance system should 
it malfunction in flight. 

The No. /75-4 has lived to fly four times 
because it carries a parachute recovery kit 
in place of a warhead. 

During a recoverable flight, the Mact 
is controlled by a radar command system 
operated by a ground “beeper pilot,” who 
regulates the missile with a small control 
stick. 

When the “beeper pilot” decides to 
down the Mace, he punches a_ button 
which throttles back the missile’s jet en- 
gine to 60% power and sets controls to 
bring it to a 2,500-foot altitude. The power 
setting then is adjusted to maintain the 
desired speed as the “beeper pilot” posi- 
tions the missile over the recovery area. 

When another button is pressed, three 
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100-foot cargo chutes open and suspend 
the Mace in a harness. The can containing 
the chutes falls away as the 10,000-pound 
missile floats to earth. Its landing is cush- 
ioned by large air bags of rubberized 
fabric. 

Mace No. /75-4 is an “A” version of the 
tactical missile. It uses AtRAN (Automatic 
Ferrain Recognition and Navigation) 
guidance developed by Goodyear Aircraft 
Corp., as do all “A” models. 

The self-contained ATRAN system scans 
the terrain with radar, compares the land 
scape with a previously prepared film strip 
in the missile’s nose, and makes appro 
priate adjustments to the flight path as 
the “bird” flies to its target. 

The improved “B” version being tested 
at the Air Force Missile Test Center, Cape 
Canaveral, Fla., has a. range of 1,200 
nautical miles, about twice that of the “A’ 
model now operational with tactical units 
in West Germany. 

The TM-76B, in production at The 
Martin Company's Baltimore Division, 
uses inertial guidance developed by the 


AN AIR FORCE TM-76A MACE tactical mis- 
sile floats earthward after a successful flight 
at the Missile Development Center, Holloman 
Air Force Base, N. Mex. A similar Martin-built 
“‘bird’’-—MACE No. 175-4—recently set a 
record by completing its fourth successful re- 
covered flight. A parachute recovery kit car- 
ried in place of a warhead permits re-use of 
the missile. 


AC Spark Plug Divisior of General Mo- 
tors. 

The self-contained inertial system 
which is completely impervious to elec- 
tronic jamming countermeasures—is a 
form of memory navigation which enables 
the missile to “know” the direction and 
distance it must fly to its target. 

The all-weather Mace can carry nuclear 
warheads of variable sizes and can be 
launched from a fixed site hardened 
against nuclear attack. In addition, the 
missile is adaptable for limited or all-out 
warfare. 
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Future Meetings of Other Societies 


Building Research Institute, Spring Meet- 
ing, Apr. 5-7, Statler-Hilton Hotel, New 
York, N.Y. M. C. Coon, Jr., 2101 Consti- 
tution Ave., N.W., Washington 25, D.C 
ISA, 3rd National Chemical and Petro- 
leum Instrumentation Symposium, Apr 
5-7, Rochester, N.Y. ISA, 313 Sixth Ave 
Pittsburgh 22, Pa. 

LIA, 32nd Annual Meeting, Apr. 6-7, 
Chase-Park Plaza Hotels, St. Louis, Mo 
D. M. Borcina, Lead Industries Associa 
tion, 60 E. 42nd St., New York 17, N.Y. 
Institute of Environmental Sciences, Na- 
tional Meeting and Exhibit, Apr. 6-8, 
Biltmore Hotel, Los Angeles, Calif. M. § 
Christensen, 6251 Marita St., Long Beach 
15, Calif 

13th Annual Conference for Protective 
Relay Engineers, Apr. 11-13, Department 
of Electrical Engineering, Agricultural 
and Mechanical College of Texas, Col- 
lege Station, Texas. L. M. Haupt, same 
address 

PIEA-PESA, 32nd Annual Conference 
and Exhibition, Apr. 12-14, Muehlebach 
Hotel and Municipal Auditorium, Kansas 
City, Mo. Gene Tuel, Railway Communi 
cations, Inc., 9351 E. 59th St., Raytown 
33, Mo 

International Symposium on Active Net- 
works and Feedback Systems, Apr. 19-21, 
Engineering Societies Building, 33 W 
39th St.. New York 18, N.Y. Prof. H. J 
Carlin, Microwave Research Institute, 
Polytechnic Institute of Brooklyn, John 
son St., Brooklyn I, N.Y. 

IAS, Symposium on Manned Space Sta- 
tions, Apr. 20-22, Ambassador Hotel, Los 
Angeles, Calif. Institute of the Aeronau 
tical Sciences, 2 E. 64th St., New York 
21, N.Y 

Society of Technical Writers and Editors 
jointly with Technical Publishing Society, 
7th Annual Convention, Apr. 21-22, 
Drake Hotel, Chicago, Ill. R. F. Ellis, 
American Can Co., llth Ave. & Charles 
Rd., Maywood, Il. 

AWS, 4Ist Annual Meeting and Welding 
Show, Apr. 25-29, Biltmore Hotel and 
Great Western Exhibit Center, Los An- 
geles, Calif. A. L. Phillips, American 
Welding Society, 33 W. 39th St., New 
York 18, N.Y 

Western Air Conditioning, Heating, Ven- 
tilating, and Refrigeration Exhibit and 
Conference, Apr. 27-30, Shrine Exposition 
Hall, Los Angeles, Calif., F. J. Tabery, 
3443 South Hill St., Los Angeles 7, Calif. 


Overseas 


Electrical Engineers ASEE, %th Na 
tional Exhibition, Apr. 5-9, Earls Court, 
London, England. Electrical Engineers 
ASEE, Exhibition Ltd., Museum House, 
Museum St., London, W.C.I 

Industrial Latin American Partnership 
Exhibition, Apr. 1960-Oct. 1961, Parque 
Ibirapuera, Sao Paulo, Brazil, E. L. Ne- 
ville, ILAPE Representative, 60 E. 42 St., 
New York 17, N. ¥ 

Conference on Automatic Computing and 
Data Processing in Australia, May 24-27, 
Univ. of Sydney and Univ. of New 
South Wales, Australia. C.H.D. Harper, 
Australian Natl. Committee on Compu- 
tation and Automatic Control, The Insti- 
tution of Engineers, Science House, 157 
Gloucester St., Sydney, Australia. 

8th International Automobile Technical 
Congress, May 9-13, The Hague, Nether- 
lands. General Secretariat, 14, Burge- 
meester de Monchyplein, The Hague, 
Netherlands 

International Congress on Microwave 
Tubes, June 7-11, Munich, Germany. 
R. D. Paine, Jr., National Science Foun- 
dation, Washington 25, D.C. 
International Conference on Large Elec- 
tric Systems (CIGRE), 18th Convention, 
June 15-25, 112 Boulevard Haussmann, 
Paris 8, France. 











AERIAL VIEW of the CERN nuclear research laboratories. At the left can be seen the 25-billion- 
electron-volt (25 Bev) alternating gradient proton synchrotron, world's biggest atom smasher. In 
the foreground are the large experimental halls in which the high-energy nuclear physics ex- 
periments are carried out and, to the rear of these, is the huge ring building, 656 feet in 
diameter, embedded in the earth, in which protons are accelerated up to 99.94% of the speed 
of light. This machine is the joint realization of the 12 European founding member states of 
CERN. The site is near Meyrin, Geneva, Switzerland. 


CERN Inaugurates 
25-Bev Proton Synchrotron 


The CERN 25-billion-electron-volt (Bev) 
proton synchrotron—familiarly called “PS 
by the “Cernese’’—was officially inaugu 
rated on February 5, 1960 

The European Organization for Nuclear 
Research, known as CERN, is a multi 
national organization which works exclu 
sively in the field of pure and fundamental 
research; it is not concerned with the 
applications of nuclear energy, whether 
pacific or military 

Completed after 6 years of joint effort 
by the 12 founding member states of 
CERN, the particle accelerator, or atom 
smasher, is the biggest in the world. 

The protons to be accelerated are pro 
duced from atoms of hydrogen gas by an 
ion source. They then enter a “Cockcroft 
Walton” preaccelerator where they un- 
dergo initial acceleration up to 500,000 
electron volts. After this they are again 
accelerated in successive steps by a linear 
accelerator which brings them up to a 
kinetic energy of 50 million electron volts, 
or an injection speed of about one third 
of that of light 

hus, the particles reach the end of 
the injection system. In 6 microseconds 
they are injected through the inflector 
into the synchrotron proper. The vac 
uum chamber which serves as their “race 
course,” is a ring-shaped structure 2,060 
feet, or more than one third of a mile 
in circumference. 

Here the protons are accelerated by 
electric fields as they race through the 16 
accelerating cavities located round the 
ring 

In addition, an 
field produced by 100 magnet units keeps 
the beam of particles focused on the 656 


increasing magnetic 


foot-diameter orbit within the vacuum 
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chamber, 5.6 by 2.8 inches cross section. 
Pick-up electrodes, by ascertaining the 
position of the proton beam relative to 
the side walls of the vacuum chamber, 
contribute to this performance, 
remarkable 
tioned dimensions and because in_ the 


which is 
because of the aforemen- 


l-second duration of the acceleration cy- 
cle, the protons go round the vacuum 
chamber almost 480,000 times. Their tra- 
jectory, therefore, exceeds three quarters 
of the distance between the earth and the 
moon. 

When the process of acceleration is 
finished, the velocity of the particles 
reaches 99.94%, of the speed of light, 
about 186,000 miles per second. It is at 
this point that their energy is 25 Bev. 

With increasing velocity, the protons 
also increase in mass, thus confirming 
once again an essential part of Einstein's 
theory of relativity. In the case of the 
CERN machine, for example, the protons 
increase in weight by 25 times. 

The beam of very-high-energy—and 
much heavier—particles can then strike a 
target in the vacuum chamber itself. The 
fragments of the atoms disintegrated in 
impact, as well as any new particles cre- 
ated by the conversion of energy into 
mass, are then observed and studied by 
means of photographic emulsions and 
other techniques 

Alternatively, the beam may be ejected 
at a given point and directed into one of 
the two large experimental halls toward 
the counters and the bubble chambers or 
cloud chambers by means of which they 
can be studied. 

Chere is, inevitably, a certain danger in 
the radiation produced by the collision 
between the high-energy protons and the 
atoms in their path, and strong  barite 
concrete shielding has been installed as a 
protection. For the same reason, the ma- 
chine is operated and the experimental 
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results recorded by remote control from 
control stations and counting rooms linked 
to the vital sections of the synchrotron by 
a network of cables and wires totalling 
some 2,200 miles. 

The successful completion of this ac- 
celerator gives Europe a unique tool for 
research on the internal structure of the 
atomic nucleus. Yet its financial outlay, 
some 120 million Swiss francs, represents 
the cost of a few cigarettes per capita of 
the 460 million inhabitants of Europe, as 
has been pointed out by the Geneva 
journalist, Bernard Béguin. 


“Lite Scope” for 


Television Receivers 

The “Lite Scope,” developed for tele 
vision receivers by Hoffman Electronics 
Corp., provides an automatic means for 
adjusting the: brightness (and, indirectly, 
the contrast ratio) of the television picture 
as the ambient illumination in the view- 
ing area changes. 

Ihe advantages of remote control, 
wherein the television set can be turned 
varied, channels 
changed, etc. are severely minimized if an 
unsatisfactory picture results. 

Recognition of this basic fact initiated 
a project to provide a means for auto 
matically controlling picture brightness 


on or. off, loudness 


and contrast as the viewing ambient light 
changes. 

\ considerable amount of experimenting 
was done before agreement was reached as 
to the achievement of desired results— 
which are defined as the optimization of 
brightness and contrast in complete dark- 
ness and various degrees of ambient from 
0.1 to more that 1,000 foot lumens of 
illumination. 

The circuit evolved actually provides a 
brighter picture under exceptionally high 
ambient illumination (as found in some 
dealer’s showrooms, for example) than any 
other competitive television receiver tested. 

However, under what is called normal 
viewing, it provides a longer gray scale 


TELEVISION 
Scope." 


receiver with Hoffman ‘“‘Lite 


with more of that intangible ‘“photo- 
graphic quality” which is so hard to 
achieve with the usual receiver. 

Both of these advantages are accom- 
plished by causing the “Lite Scope” to 
adjust the television picture tube cathode 
load resistor. In addition, a notable ad- 
under “normal” 


vantage is obtained 
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viewing conditions. When a shift is made 
from “live” programs to “old movies” 
the extra length of the gray scale pro- 
vided does much to enable the viewer 
to discern detail ordinarily obscured in 
old movies. 


Statistics on 
Engineering Enrollment 


For the second consecutive year, enroll- 
ment in America’s accredited engineering 
colleges has dropped. 

his Fall 240,063 students registered in 
engineering; last year there were 249,950; 
and in the Fall of 1957 the total was 
257,777. 

Under the influence of high enrollments 
in the mid-1950's, the number of engineer- 
ing graduates continues to rise; in the 
year ending in June 1959, 41,182 degrees 
were given in various fields of engineering. 
But a study of recent enrollments would 
indicate that there will be fewer engineer- 
ing graduates within the next | or 2 years, 
according to the American Society for En- 
gineering Education (ASEE). 

The Society released its annual survey 
of enrollments in schools having accredited 
engineering curricula recently. The figures, 
compiled by the U.S. Office of Education, 
come from 154 engineering schools in the 
United States and are assembled each year 
under a joint ASEE-Office of Education 
project; they cover all engineering colleges 
with one or more engineering curricula 
accredited by the Engineers’ Council for 
Professional Development. 

Fotal engineering enrollment in the Fall 
of 1959 was down 4% from 1958 and 
6.9%, from 1957, according to the survey. 
A decrease in undergraduate enrollment 
first reported in 1958 continued in 1959 
with a 5.7%, drop during the year. These 
engineering enrollment decreases came at 
a time when total college enrollments 
were rising—in all, by 10.9% during the 
2-year period. In 1959, engineering stu- 
dents accounted for only 7.1% of all col- 
lege students compared with the high of 
8.4%, in 1957. 

B. R. Teare, Jr., president of ASEE, 
states, “This continued decrease in en- 
rollment, and particularly the decrease in 
freshmen, is a matter of great concern to 
all of us. The studies of the Engineering 
Manpower Commission indicate not only 
that the demand for engineers is increas- 
ing, but also that it is expected to acceler- 
ate... . If the industrial growth of the 
country and the defense programs are not 
to be impaired, the trend of the past 2 
years must be reversed.” 

Engineering enrollments for advanced 
degrees continued to show increases in the 
Fall of 1959, but the rate of growth is 
decreasing, according to the ASEE-—Office 
of Education figures. Of the 34,731 gradu- 
ate students this Fall, 28,734 were regis- 
tered for the master’s degree; 357 for pro 
fessional degrees; and 5,640 for doctor's 
degrees. This represents a 6% increase in 
master’s and 18.4% increase in doctor's 
registrants over the previous year. 

Of the 41,132 engineering graduates who 
received degrees during the year ending 
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Radar’s-Eye View of Atlas 


RADAR'S-EYE VIEW of a U.S. Air Force 
Atlas ICBM (right) as it roars aloft 
from its launching pad at Cape Canav- 
eral, Fla. The precision tracking radar 
is a part of the General Electric (GE) 
radio-c d guidance system for 
the Atlas. This composite photo is a 
view from inside the white radome as 
radar antennas silently prepare to 
e the missile’s position and ve- 
locity with a high degree of accuracy 
and reliability. The photo, showing the 
public a closeup of the antennas for 
the first time, is technically impossible 
to take simultaneously with a single 
snap of the shutter—both because of 
Photographic reasons and operational 
considerations concerning the radar. 
However, as shown, it accurately por- 
trays what the tracking radar “sees.” 
The defense systems department of GE 
has prime responsibility for Atlas’ 
radio-c d guidance under Air 
Force contracts covering development, 
production, installation, field testing. 














in June 1959, 33,695 earned bachelor’s de- 
grees, 7.9%, more than in 1958 and 21.4% 
more than in 1957. There were 6,723 
master’s degrees, a jump of 16.9%, in the 
year and 29.2% in the 2-year period. The 
714 doctor's degrees represented an in- 
crease of 10.4%, over 1958 and 19.8% over 
1957. Engineering accounted for 9.5% of 
all master’s degrees given in 1959 and 
7.7%, of all doctor’s degrees. 

The report of engineering enrollments 
released by ASEE was compiled by W. E. 
Tolliver of the Higher Education Statistics 
Unit in the U.S. Office of Education and 
Dr. H. H. Armsby, chief for engineering 
education in the Office of Education's Di- 
vision of Higher Education. A full report 
was published in the February 15 issue of 
the Journal of Engineering Education, ofh- 
cial monthly of the ASEE. 


Altitude Simulator 
For U. S. Astronauts 


American astronauts will slip into space 
without leaving the launching pads of 
Cape Canaveral, Fla., by means of a huge 


ARTIST'S CONCEPTION 
of the altitude simu- 
lator being constructed 
by Tenney Engineer- 
ing, Inc., for the Proj- 
ect Mercury capsule. 
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altitude simulator being built by Tenney 
Engineering, Inc., Union, N.]. 

The tank, an extremely-high-altitude 
chamber ordered by the National Aero 
nautics and Space Administration for 
Cape Canaveral, will accommodate the 
Project Mercury capsule in which the na- 
tion's first space travelers will be launched 
into orbit. It will simulate an altitude of 
225,000 feet with dive rates, so that the 
astronaut and his space vehicle will func 
tion as if they had been hurled into the 
heavens and were returning to earth, ac- 
cording to R. H. Brown, vice-president of 
Tenney. 

Ihe astronaut, flat on his back with 
his knees cradled in a sitting position, 
will be linked to the outside world by a 
man-made umbilical cord which contains 
oxygen system, intercom system, and a 
myriad of test control signal conductors. 
Windows and ports in the high-altitude 
chamber will enable doctors and others 
to view reactions in the simulated void. 

It was stated that the chamber holding 
the Mercury capsule will be 12 feet in 
diameter and 15 feet high. The capsule 
itself will be lowered into it through a 
top lid. An adjoining air-lock or anteroom 
will go up one third of the way, or 45,000 








feet, and is for observation and use as a 
safety entrance 

Special instrumentation will control the 
vacuum surrounding the capsule. Normal 
diving” will be controlled from 0 to 
0,000 feet per minute, it was stated, but 
in an emergency the chamber will be cap- 
able of reaching sea level from 225,000 
feet in 6 seconds 


Compact Lighting System Has 
Highway and Auto Potentials 


\ compact lighting system with a bright 
12 


ness level 338°, greater than any fluores 


cent unit) commercially available was 


demonstrated recently by Sylvania Electric 
Products Inc. Sylvania is a subsidiary of 
General Telephone & Electronics Corpo 
ration 

H. F. Callahan, vice-president and gen 
eral manager of Sylvania’s Lighting Prod 
ucts Division, said the  system—which 
combines a newly developed aperture lamp 
and an optically controlled fixture—‘repre 
sents a startling brightness gain to 22,000 
foot lamberts compared to the 6,500 level 
achieved only last year 

Called the Sylvania Controlled Powe1 
beam System, the new unit throws a nat 
row band of light for a considerable dis 
tance with a minimum amount of glare 

O. H. Biggs, vice president research and 
engineering of the division, said the unit 
will have extensive use in) low-mounted 
highway lighting, bridge and tunnel light 
ing, expressway turn-olls, service stations 
building facade floodlighting, and edge 
lighting for signs 

One potential application is its use as a 
linear fluorescent automobile headlight. A 
prototype headlight using the new method 
was demonstrated along with low-mounted 
highway fixtures, The experimental head 
light extends across the grille of a car be 
tween conventional incandescent head 
lamps 

With the new system we can distribute 
light uniformly immediately in front of 
and to the sides of a car with vertical 
cucoll,” Mr 

This means that pedestrians at the side 


Biggs said. 


of a vehicle can be readily seen. ‘Tests have 


shown that the new system is equal to o1 
better than the present incandescent low 
beam in distributing light evenly on a 
highway,” he added. “When used in con 
junction with the high beam, the system is 
ideal for high-speed driving and gives the 
advantages of the fluorescent lamp’s greater 
efficiency and longer life.” 

In addition, the unit’s very sharp verti 
cal cut-off keeps glare from reaching the 
eyes of oncoming drivers, offering a great 
safety feature 

Mounted on 3-foot-high standards, the 
highway system has two fundamental 
points of departure; reduction of glare to 
a minimum, and uniform distribution of 
light over the highway surface. 

These are achieved by utilizing an in 
tensely bright fluorescent aperture lamp 
and spreading its beam as a sheath across 
the desired area by using an optically con 
trolled fixture, it was stated. The light 
output is directed onto the road at a low 
angle and is prevented from shining above 
the horizontal plane. The method makes 
objects stand out more brilliantly than 
before and prevents glare from reaching 
the driver's eyes 

Low-mounted lighting of 
turn-offs has the important safety feature 
of clearly 


expressw ay 


defining the separation of 
thoroughfare and exit. Strips of lights trace 
the exit route and can be = interpreted 
clearly from a safe distance. 

The Sylvania lamp in the powerbeam 
unit is a VHO (Very High Output) lamp 
with a special reflective interior coating 
Light emits from the tube through an 
optically precise) window) or aperture 
Ihe light is reflected to the desired area 


by the fixture 


BMEWS 
Missile Tracker 


First of the giant radar tracking antenna 
structures for the U.S. Air Force’s Ballistic 
Missile Early Warning System (BMeEws) 
has been completed by Goodyear Aircraft 
Corporation, Akron, Ohio, and is unde 
going tests at Moorestown, N. J., by the 
Radio Corporation of America (RCA). 


ONE potential of a 
new compact lighting 
system demonstrated 
by Sylvania is this 
automobile headlight. 
The unit permits an 
even distribution of 
light to the front and 
to the sides of the ve- 
hicle with a_ very 
sharp vertical cut-off. 
This permits the driver 
to see objects more 
clearly and keeps glare 
from the eyes of an 
oncoming driver. The 
new linear headlight 
is shown extended 
across the grille of a 
car mockup between 
the conventional in- 
candescent headlamps. 


Of Current Interest 


ERECTED in Goodyear Aircraft’s giant Air- 
dock is the first of the BMEWS radar tracking 
antennas. Taller than an 8-story building, 
antenna and support pedestal weigh nearly 
375,000 pounds. The dish has precision ro- 
tating capability and can complete a scan of 
the skies in a matter of seconds. Goodyear 
Aircraft is building the antennas and en- 
closing 140-foot plastic radomes for RCA, 
prime BMEWS contractor. 


Giving the appearance of a giant bird- 
bath, the antenna is among the largest 
ever built. Pedestal and antenna weigh 
nearly 375,000 pounds, yet despite this 
great weight, the dish has precision rotat 
ing capability and can complete a scan 
of the skies in a matter of seconds. The 
pedestal is nearly 50 feet high. 

Goodyear Aircraft is under contract with 
RCA, prime contractor for the detection 
system, and the Air Force, to produce the 
Baews radar structures as well as 140-foot- 
diameter rigid plastic spherical radomes 
to protect the units from the elements. 

The units will be used in the detection 
and early warning of attack from enemy 
intercontinental ballistic missiles. BMEws 
stations will be located at Thule, Green 
land; Clear, Alaska, and at a third site. 

Ata Baews installation, a hostile missile 
will be picked up by radar, while elec 
tronic computers determine its path in 
order to give about a 15-minute warning 
as to probable location of point of impact. 

Prior to delivery to Moorestown, the 
tracking antenna was assembled and me- 
chanically tested in Goodyear Aircraft’s 
Akron plant. Despite the 84-foot diameter, 
Goodyear Aircraft was able to do all the 
work under roof, using the 211-foot-high 
Airdock that is the setting for the con- 
struction of nonrigid airships for the 
Navy's aircraft early warning operations. 

The over-all BMews program is being 
managed by the Air Force Ballistic Missile 
Early Warning System Project Office in 
New York, under the direction of the Air 
Materiel and Air Research and Develop- 
ment Commands. 
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Ultrasonic Gauging 
of Missile Components 


Gauging of reinforced plastic nose cones 
and radomes at Brunswick-Balke-Collende 
Co., Marion, Va., used to take days, some 
times a week. Now, using the Vidigage 
(registered trade mark) ultrasonic reso 
nance gauge, made by Branson Instru- 
ments, Inc., Stamford, Conn., the same job 
takes only a few hours. At Brunswick, two 
of these units, used to check exacting di- 
mensions of reinforced plastic nose cones 
and radomes, have noticeably speeded 
completion of top-priority defense proj- 
ects. 

Formerly, separate checking fixtures had 
to be built for each different component. 
Parts were frequently measured, reshaped, 
and repositioned on the fixture. Now, 
thickness is read directly on a calibrated 
scale, without removing the nose cone 
from its mandrel or mold. Because of the 
instrument's speed and_ reliability, a 2- 
man team can measure the 4,000-plus 
check points of a B-58 nose radome in less 
than a day. 

Not only must many thousands of meas 
urements be made, but tolerances at each 
point are very small. For example, a 
B-58 jet bomber nose radome has a per- 
missible wall thickness variation of +0.005 
inch; a submarine radome must be held 
to +0.002 inch; and filament-wound nose 
+0.001 
inch. Because electrical transmission of 
radar waves is adversely affected by thick- 
ness variations, gauging assumes Critical 


cones have a tolerance of only 


importance. 

Holding such precise tolerances is diffi 
cult because of the size of some cones— 
up to 12 feet long, with aft-end diameters 
up to 6 feet. Getting accurate measure- 
ments is complicated by flexing of the 
relatively thin part, which changes _ its 
shape and dimensions. 

Many of the parts must be built over- 
size, and then machined or sanded to 
critical dimensions. Here, repeated gauging 
is needed to ensure exact tolerances—a 
matter of repositioning the part in a meas- 
uring fixture countless times. Gamma ray 
devices, air gauges, standard deep-throated 
calipers, or banks of dial indicators were 
tried, but were time-consuming or erratic 
in result. 

Ihe Vidigage has solved these measur- 
ing difficulties. With the accuracy of a 
micrometer, it can measure thickness of 
materials such as metals, plastics, or glass, 
even when access to only one side is pos- 
sible. Thus, dimensions of a nose cone can 
be determined while still on a mandrel or 
over a mold. Because the piece is sup 
ported, there is no flexing or deviation in 
shape, so that readings are more accurate. 

With measurements taken before the 
component is removed from its mold, 
alterations can be made on the spot, and 
the part immediately rechecked for ac- 
curacy. Length, diameter, or contour of 
the cone are immaterial. One ultrasonic 
gauge can handle any size or shape, 
without the need for special jigs or fix- 
tures. Mounted on a wheeled dolly, the 
instrument is fully portable, for ready use 
in any shop location. 

Accuracy of the gauge is guaranteed to 
within 1.0% of actual thickness over a wide 
scale range, and measurements to within 
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REINFORCED plastic nose cones are fashioned 
over a steel mold (above); several layers of 
glass cloth and resin are applied and 
smoothed to contour. After final layer is in 
place, polyvinyl! alcohol Lag is pulled over 
the layup, so that a vacuum may be drawn. 
The nose cone is then cured under a bank of 
ultraviolet heat lamps, visible in the rear. 
Below: Nose cone of a Bomarc missile re- 
ceives a final thickness check by means of an 
ultrasonic resonance gauge, at Marion (Va.) 
plant of Brunswick-Balke-Collender Co. Three 
vertical traces on the cathode-ray screen per- 
mit thicknesses to be read directly on a suit- 
ably calibrated scale, to the design tolerance 
of +0.001 inch. Because Vidigage requires 
access to only one side, thicknesses at spec 
fied points of nose cone may be checked 
quickly and accurately, even when the part 
is still on the mandrel. 


0.001 inch are routinely possible. At Bruns- 
wick, thicknesses usually range from 0.020 
to 0.500 inch. Several times daily, the 
gage is quickly recalibrated on a piece of 
plastic of the same composition as that of 
the cone under test. Checks with microm 
eters have consistently confirmed the re 
liability of the instrument. 

The Vidigage operates as follows: A 
continuously varying frequency, produced 
by an electronic sweep oscillator, is 
changed into mechanical vibrations by the 
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transducer and transmitted into the plas 
tic. At certain frequencies, characteristic 
of the type and thickness of the material 
under test, harmonic resonances are set up 
which appear as one or more traces on the 
cathode ray tube, similar to that used in 
a television set. By placing suitably cali 
brated scales in front of the tube, thick 
ness can be read directly. With only a few 
hours of instruction, a semiskilled opera 
tor obtains consistent and reliable results. 


Electronic Devices 
Collect Earthquake Information 


The first of several special electronic 
devices have been lowered to the floor of 
San Francisco Bay (Calif.) to begin collect 
ing earthquake information necessary for 
construction of the Bay Area’s proposed 
new $115 million underwater rapid transit 
tube. 

The devices, which will remain in op- 
eration for approximately 2 years, were 
placed in three separate holes drilled in 
the underlying mud and rock, at levels 
of 250 feet, 160 feet, and 110 feet below 
the surface of the water. 

Earthquake vibrations recorded during 
the 2-year study will be used to establish 
design specifications and to select the best 
depth for construction of the 4-mile 
transit tube connecting Oakland and San 
Francisco. 

Three of the seismic measuring devices 
—called geophones—are being installed in 
each of the three underwater holes, as 
well as a like number of spares to be 
utilized in case of malfunction. All are 
sealed in special watertight steel jackets 
to protect the instruments from corrosion. 

Ihe geophones in turn will be con- 
nected by underwater cable to telephone 
lines on the nearby Bay Bridge, and from 
there the seismic waves will be trans 
mitted electronically to recorders located 
in the downtown San Francisco offices of 
Bechtel Corporation, one of the engineer 
ing consulting firms for the rapid transit 
district. 

So sensitive are the underwater geo 
phones that their power to pick up seismic 
waves must be reduced approximately 200 
times in order to be effective for the 
study. 

“Otherwise, they would be picking up 
vibrations from every car and truck which 
pass overhead on the Bay Bridge and 
from every ship that moves across the 
water,” said R. J. Swain, chief of struc 
tural seismology for United Electrody- 
namics Inc., the firm which is installing 
the special equipment. 


Aluminum Cable Provides 
Savings for “Push-Pull” Trains 


The “push-pull” commuter trains of the 
Chicago and North Western Railway dis- 
play a unique use of aluminum power 
cable. 

Serving the trains’ all-electric heating, 
air conditioning, and lighting equipment, 
the cable is secured openly beneath each 
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PUSH-PULL commuter cars being used by 
Chicago and North Western Railway are 10 
tons lighter than conventional 2-decker cars 
and less expensive to build. One place money 
is saved is in installation of aluminum power 
cable. Each car employs 1,200 feet of 250- 
MCM single-conductor rubber-insulated neo- 
prene-sheathed cable supplied by Kaiser 
Aluminum & Chemical Sales, Inc. Cable, 
which feeds power to lighting, heating, and 
air conditioning units in cars, costs 30% less 





than equivalent copper cable. Above: alumi- 
num power cable is seen in open installation 
beneath train. 


car in a simple, economical installation. 
Phe aluminum cable provides a 30% sav- 
ings in cost compared to the equivalent 
copper cable 

The new double-decker trains have 
been designed to eliminate the terminal 
switching operation. A locomotive pushes 
each one into Chicago and pulls it back 
to the suburbs. When the locomotive is 
pushing from the rear, the engine crew 
controls the train from a cab in the lead- 
ing cal 

The 480-volt 3-phase power from a 
diesel-driven alternator on the locomotive 
is transmitted to each car through 250- 
MCM_ single-conductor aluminum cable. 
The rubber-insulated neoprene-sheathed 
cable, supplied by Kaiser Aluminum & 
Chemical Sales, Inc., is installed in four 
runs of three cables each cleated to the 
underside of the cars. Each cat requires 
1,200 feet of cable. 

Connection between the cars is made by 
four trainline jumpers and receptacles, 
each having three main power and three 
control contacts. 

Because the push-pull cars are not 
burdened with electric generators and 
Steam pipes, it was possible to design 
them to weigh 10 tons less than conven- 
tional double-deck units. 


“Photomasking” Used 
in Instrument Panels 


A new method of integrally lighting in- 
strument panels has been developed by 
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Simmonds Aerocessories, Inc., Tarrytown, 
N.Y. 

The new design, technically known as 
“Photomasking,” consists of a process of 
photomechanically blending a_half-tone 
pattern on the rear surface of an instru 
ment dial face to create a uniformity of 
lighting throughout the dial. This pattern 
is etched in a material that will withstand 
temperatures well over 150 C, This is far 
in excess of temperatures generally en 
countered in the most severe Operations 

By photomechanically etching this pat 
tern of dots, the costly, but heretofore 
necessary procedure of hand balancing the 
entire instrument panel has been elimi 
nated 

Photomasking is applied at such a level 
as to eliminate all after vision completely. 
Other features of photomasked dials are 
freedom from warping, discoloration, ob 
jectionable stray light, and the expansion 
and contraction problems encountered in 
today’s sophisticated weapons systems 

Photomasking is designed and manufac- 
tured to meet the requirements of MIL-L 
25467A for Aviation Red and MIL-L-27160 
for white light. A partial listing of ai 
craft’ presently using Simmonds integral 
lighting includes the F-105D, and E, the 
B-58 Hustler, F8U-3 Crusader, and the 
AAD2N. 


Electron Tube To Explore 


Space-Age Communications 
An electron tube, described as the 
world’s most powerful, has been developed 
by the Radio Corporation of America 
(RCA) for possible future use in outer 
intercontinental 
television, and industrial applications. 


space communications, 


The new tube’s average power output is 


ELECTRON TUBE—said to be world's most 
powerful—is guided into a test chamber at 
RCA's Lancaster, Pa., plant by Gerald Brill, 
an engineering technician. The tube will be 
subjected to rigorous electrical tests which 
simulate the actual operating conditions of 
an ultrapowerful transmitter. The tube, 

ighi appr tely 150 pounds, can 
produce 5 million peak watts of long-pulse 
power at 450 mc. 


t 
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four times greater than any existing tube 
at its frequency rating, according ‘o D. Y. 
Smith, vice-president and general manager, 
RCA Electron Tube Division. 

It provides enough power, he said, to 
transmit a_ television picture halfway 
around the world by using the technique 
of bouncing a signal off a metallic balloon 
or other object in outer space. 

“While the tube is only 17 inches in 
height and 14 inches in diameter—about 
the size of a nail keg,” Mr. Smith said, “it 
can produce 5 million peak watts of long- 
pulse power at an average power level of 
$00,000 watts and at a frequency of 450 mc. 

“This developmental tube has the po 
tential ability to deliver enough r-f power 
to explore the possibilities of outer-space 
communications, intercontinental — televi 
sion, missile guidance, superpower radar 
and scatter transmission on a global scale,” 
he added. 

“It also is capable of generating super 
power for industrial applications such as 
electronic heating, radiology, irradiation, 
and sterilization.” 

It was stated that the new tube, known 
as developmental type A-2346, delivers 
its tremendous power with a pulse dura 
tion of 2,000 microseconds and a duty 
factor of 0.06. 


NEW BOOKS 


The following new books are among those 
recently received at the Engineering Societies 
Library. Unless otherwise specified, books listed 
have been presented by the publishers. The 
Institute -s no responsibility for state- 
ments made in the following summaries, infor- 
mation for which is taken from the prefaces 
of the books in question. 


THE NATIONAL FIRE CODES, Volume V, 
Electrical. Published by the National Fire Pro 
tection Association, 60 Batterymarch St., Boston 
10, Mass., 1959. Various pagings, 534 by 8% 
inches, bound. $7. The standards developed 
by the National Fire Protection Association 
and compiled into the National Fire Codes 
are intended as guides in the solution of fire 
safety problems wherein several standards may 
be pertinent, and are widely used as a basis 
of good practice in the protection of life and 
property. This volume contains the National 
Electric Code and Standards for electrical fire 
alarm and supervisory service, lightning pro 
tection, and static electricity, with revisions to 
June 1959 where applicable. 


SYSTEMS OF UNITS: NATIONAL AND IN 
TFERNATIONAL ASPECTS. Edited by C. F. 
Kayan. American Association for the Advance- 
ment of Science, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C., 1959. 297 pages, 
6% by 9% inches, bound. $6.75. International 
exchange of technical information would be 
greatly promoted by a more nearly universal 
system of units. To focus attention on the 
growing problems of unit usages, this sym- 
posium presents authoritative discussions from 
the United States and abroad dealing with 
English vs. metric units and the absolute vs. 
the gravitational (technical) system. Treatment 
of the mksa system also is included. 


ADVANCES IN SPACE SCIENCE, Volume I. 
Edited by F. Il. Ordway, III. Academic Press, 
111 Fifth Ave., New York 3, N. Y., 1959. 412 
pages, 642 by 9142 inches, bound. $12. Em- 
racing nearly all phases of human scientific 
knowledge, space science has the principal ob- 
jective of manned space travel and exploration. 
Bioastronautics which concerns human aspects 
of space travel is treated directly in articles on 
manned space cabin systems, the effect of ra- 
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ENGINEERING Societies Library books, 
except bibliographies, handbooks, and 
other reference publications, may be bor- 
rowed by mail by AIEE members for a 
small handling charge. The Library also 
prepares bibliographies, maintains search 
and translation services, and can supply 
a photoprint or a microfilm copy of any 
item in its collection. Address inquiries 
to R. H. Phelps, Director, Engineering 
Societies Library, 29 W. 39 St., New 
York 18, N. Y. 











diation on man in space, and the nutritional 
aspects of space flight; and indirectly in arti- 
cles dealing with orbits and interplanetary tra- 
jectories, interplanetary communications, and 
the problem of power supply on board orbital 
and space vehicles. The latest revision of the 
Sanger system for the classification of astro- 
nautical literature is included as an appendix 
in this first volume of a projected annual 
publication. 


ANNUAL REVIEW OF NUCLEAR SCIENCE, 
Volume 9. Edited by Emilio Segré, and others. 
Annual Reviews, Inc., Palo Alto, Calif., 1959. 
625 pages, 642 by 9 inches, bound. $7. The 
papers in this annual review cover varied 
aspects of nuclear science and technology, and 
the developments and recent experiments in 
these fields are described. Photodisintegration, 
the pion-nucleon interaction, strange particles, 
and beta-radioactivity are in the area of phys- 
ics; technetium and astatine chemistry and 
solvent extraction in radiochemical separations 
are the contributions in chemistry. Plasma re- 
search, electronics in nuclear research, and 
fast reactors are among the general papers, 
and there are several articles on the biological 
aspects of radiation. 


ASTM STANDARDS ON ELECTRICAL IN- 
SULATING MATERIALS. Published by the 
American Society for Testing Materials, 1916 
Race St., Philadelphia 3, Pa., 1959. Various 
pagings, 6 by 92 inches, bound. $8.75. Col- 
lected in this volume are standard and tenta- 
tive specifications, methods of test, and recom- 
mended practice relating to electrical insulating 
material. Forty-six of these are new, revised, 
or have had their status changed since the 
previous edition in 1957. Included also are 
three proposed methods of test in draft form, 
for the purpose of soliciting critical comments. 


BEAM AND WAVE ELECTRONICS IN MI- 
CROWAVE ‘TUBES. By R. G. E. Hutter. 
D. Van Nostrand Company, Inc., 120 Alexander 
St., Princeton, N. J., 1960. 378 pages, 64 by 
92 inches, bound. $9.75. An introductory text 
designed to provide a basic understanding of 
microwave tubes, this book analyzes the funda 
mental physical principles of a wide range of 
microwave devices, from klystrons and magne- 
trons to the most recent traveling-wave tubes, 
The logical exposition moves from schematic 
description of conventional tubes, through mi- 
crowave Circuitry, the principles of beam and 
wave electronics, and the conversion of d-c to 
r-f energy, to more complicated theories of 
microwave tube operation, and a_ systematic 
study of the subject of noise. Theoretical con- 
cepts are clearly developed throughout before 
being utilized to examine operational charac- 
teristics. 


CLASSIFICATION AND INDEXING IN SCI- 
ENCE. By B. C. Vickery. Second edition. 
Academic Press Inc., 111 Fifth Ave., New 
York 3, N. Y., 1959. 235 pages, 5% by 9 
inches, bound. $6. The modern techniques of 
subject analysis of scientific and technical liter- 
ature are discussed, with methods of construct- 
ing classification schedules for indexing, par- 
ticularly “facet analysis,” and the application 
of a notation to the schedules for card index- 
ing. In this new edition the accounts of 
alphabetical and classified indexing are ex- 
panded; indexing of chemical substances is 
included; new American techniques and mech- 
anisms for information retrieval, and the de- 
velopments at the 1958 Washington Conference 
on Scientific Information are covered. The 
appendices trace the history of classification in 
the sciences, and classification schemes for soil 
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science, astronomy, nuclear energy devices, food 
technology, and container manufacture are out- 
lined. 


ECONOMIC CONTROL OF INTERCON- 
NECTED SYSTEMS. By L. K. Kirchmayer. 
John Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y., 1959. 207 pages, 6 by 9% 
inches, bound. $12.50. This book deals prima- 
rily with the treatment of mathematical 
methods, computers, and controllers to obtain 
the optimum economic operation of inter- 
connected electric utility systems, describing 
pioneer methods in operation applicable to 
all process industries. Included is discussion of 
important tools for the development of opti- 
malizing computer controllers, such as_ theo- 
retical and differential analyzer performance 
prediction methods, development of mathe- 
matical models of process, and use of advanced 
circuit methods. 


HANDBOOK OF INDUSTRIAL RESEARCH 
MANAGEMENT. Edited by Carl Heyel. Rein- 
hold Publishing Corporation, 430 Park Ave., 
New York 22, N. Y., 1959. 513 pages, 6% by 
92 inches, bound. $12. This volume provides 
a guide for the organization, evaluation, and 
control of industrial research. For those in 
top management the book can be a yardstick 
and a guide to controlling and evaluating this 
costly operation; for directors of research, ad- 
ministrative problems are dealt with; for their 
executive directors, the day-to-day details and 
responsibilities are presented; and for financial 
executives there are papers on accounting and 
budget control of the research function. The 
final chapter discusses Government contracts 


HOCHSPANNUNGSTECHNIK. By Arnold 
Roth. Fourth edition. Springer-Verlag, Vienna, 
Austria, 1959. 756 pages, 7 by 10 inches, 
bound. $39. The new edition of this German 
work on high-tension technique, incorporates 
all changes and innovations in the field since 
the third edition (1950). There are new 
chapters on the increased efficiency of trans- 
formers of relatively smaller dimensions and 
on switching installations and switches which 
today are meeting the demands of considerably 
higher power loading. Also considered is the 
progress in creating high d-c voltage, in the 
technique of X-ray tubes, and in high-tension 
equipment for nuclear physics. There is an 
extensive bibliography arranged according to 
chapters. 


IMPULSE-VOLTAGE TESTING. By W. G. 
Hawley. Chapman & Hall Ltd., London, Eng- 
land, 1959. 183 pages, 542 by 9% inches, 
bound. 32s. This monograph is devoted to 
impulse-voltage techniques and testing, includ- 
ing the basic theory which is dealt with in 
terms of the Heaviside operational calculus 
These tests are recommended with the object 
of determining the effect of voltage surges of 
short duration on electrical installations and 
their individual parts, the surges being such 
as are caused especially by lightning discharges. 
Single-stage and multistage impulse generators, 
including miniature apparatus, measurement 
and recording of voltages, and considerations 
of specific situations are covered. 


LAPLACE ‘TRANSFORMS FOR _ ELEC- 
FRONIC ENGINEERS. By J. G. Holbrook 
Pergamon Press, 122 E. 55th St., New York 22, 
N. Y., 1959. 259 pages, 5¥2 by 8% inches, 
bound. $10. This self-teacher for practicing 
electronics engineers requires a knowledge of 
college-level differential and integral calculus 
and graduate circuit analysis. It is designed 
to give a thorough practical knowledge of the 
Laplace transform theory, which enables com 
plete analysis of electronic network problems. 
Ihe author avoids the abstract terminology of 
pure mathematics, and devotes his first chapter 
to a review of complex variable theory as 
applicable to the Laplace transform, necessary 
to the derivation of the Laplace integral. The 
remainder of the book develops and demon- 
strates applications of the Laplace transform 
theory. 


LINEAR CIRCUIT ANALYSIS. By B. J. Ley 
and others. McGraw-Hill Book Company, Inc 
330 W. 42nd St., New York 36, N. Y., 1959. 
567 pages, 6 by 91% inches, bound. $12.50. 
The fundamentals of linea, lumped circuit 
theory are presented, including the formula- 
tion of network equations and their solution 
in the time domain by classical methods or in 
the frequency domain by Fourier & Laplace 


Of Current Interest 


transforms. Electrical and mechanical analogs 
are treated in order. To show a _ general 
method of analysis specified by simultaneous 
integrodifferential equations. The text also 
deals with topology, the cut-set method of 
writing circuit equations, the use of matrices 
in their formulation, scale factors in analogs, 
and mechanical circuit theorems. 


NONDESTRUCTIVE TESTING HAND- 
BOOK. Edited by R. C. McMaster. The 
Ronald Press Company, 15 E. 26th St., New 
York I, N. Y., 1959. 2 vols., 642 by 92 inches, 
bound. $24. This is a comprehensive reference 
work on the major methods of nondestructive 
testing dealing with the measurement of sig- 
nificant properties, detection of discontinuities, 
and prediction of performance capabilities 
without impairing serviceability. It combines 
principles and data to provide a full explana- 
tion of test methods and applications, equip- 
ment and techniques, and acts as a guide 
for the interpretation of the tests to evaluate 
the serviceability of the test objects. X-ray 
processes, electrified-particle and magnified- 
particle tests, ultrasonic tests, liquid-penetrant 
tests, and visual techniques are among the 
major areas covered. Several comparatively new 
techniques such as immersion ultrasonic test- 
ing, isotype radiography, and eddy-current 
testing are presented as well. The book can 
be used as a basis for setting up test programs. 


NOTES; BASIC ENGINEERING SCIENCES 
By C. E. Harrington. Fourth edition. Published 
by author, 45 Elk St., Springville, N. Y., 1959 
169 pages, 842 by I1 inches, paper. No price 
given. A brief review of engineering funda 
mentals with answers to 200 problems, asked 
in the New York State Board Examinations 
for the Professional Engineering License, are 
contained in this book. This fourth edition 
has been enlarged to include several new sub- 
jects and much of the text has been rewritten. 
It has been found helpful as a reference book 
for those working in industry as well as for 
home study for the Board examinations. 


NUCLEAR FUEL ELEMENTS. Edited by 
H. H. Hausner and J. F. Schumar. Reinhold 
Publishing Corporation, 430 Park Ave., New 
York 22, N. Y., 1959. 409 pages, 64 by 9% 
inches, bound. $12.50. Papers presented by 
United States and European scientists at the 
First International Symposium on Nuclear Fuel 
Elements (January 1959) form the basic part 
of this book on the development, design, and 
fabrication of nuclear fuel elements. Topics 
covered include element standardization and 
fabrication cost-analysis, as well as the physical 
and operational characteristics of elements 
Appendices offer typical specifications and an 
extensive bibliography. 


NUCLEAR TECHNOLOGY FOR’ ENGI. 
NEERS. By R. H. Ellis, Jr. McGraw-Hill 
Book Company, Inc., 330 W. 42nd St., New 
York 36, N. Y., 1959. 284 pages, 64% by 9% 
inches, bound. $9.50. This guide covers four 
major areas of nuclear engineering: radiotracer 
technology, radiation, fission energy, and nu 
clear fusion. An explanation of the structure 
of the atomic nucleus and the disintegration 
of unstable nuclei is followed by the uses 
which modern technology makes of these 
properties. Low-level radiation, or radio- 
tracer work, and high-level radiation § are 
treated with regard to sources, effects, uses, 
and doses. Fission reactors and the engineering 
problems of building a reactor, a discussion of 
the different types of reactors, and a descrip- 
tion of fusion, plasma physics, and fusion 
devices conclude the volume. 

»>LASMA PHYSICS AND THERMONU- 
LEAR RESEARCH, Volume 1. Edited by 
. Longmire and others. Pergamon Press, Inc., 
122 E. 55th St., New York 22, N. Y., 1959 
612 pages, 6 by 9% inches, bound. $15. This 
first volume of Series XI of the edited Pro- 
ceedings of the Second International Confer- 
ence on the Peaceful Uses of Atomic Energy, 
1958, is in four parts, each composed of indi- 
vidual papers. Part one constitutes a survey 
of recent work in Germany, Sweden, England, 
USSR, and the United States on controlled 
thermonuclear reactions. Part two examines 
particular devices used, such as the “Stellara- 
tor,” the ‘‘Magnetic Mirror,” ‘Plane Shock,” 
and the “Pinched Discharge,” and forms the 
major part of the book. The theoretical papers 
of part three discuss plasma equations and 
radiation, and hydromagnetic equilibria, and 
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SPACI FLIGHI Volume I By K A 
Ehricke. D. Van Nostrand Company, Inc., 120 
Alexander St Princeton N J.. 1960. 513 
pages, 6 by 9 inches, bound. $14.50. ‘The 
concept of space flight and the environment 
in which it will take place is introduced 
through its historical aspects, followed by dis 
cussion of energy requirements in relation to 
gravitational and orbital conditions in the 
sola system radiation and particles, and 
planetary and satellitory bodies in space I he 
econd part of this work treats celestial me 
chanics from the viewpoint of the astronautical 
engineer, Summarized and tabulated data are 
included for use in research and development 
work, design, and systems analysis. The second 
volumes of Space Flight, to 
follow shortly, will discuss space dynamics and 


ine third 
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PHEORY AND DESIGN OF SMALL INDUC 

LION MOTORS. By C. G. Veinott. McGraw 
Hill Book Company, Inc 330 W. 42nd St. 
New York, N. Y., 1959. 477 pages 642 by 9! 

inche bound, $13.50. An introductory text 
on the theory and design of induction motors 
sufhiciently comprehensive for practicable de 
sign work, and well-supplied with references 
to advanced material. Successively treated are 
Engineering Principles and Characteristics 

Theory and Performance Calculation Meth 
ods Evaluation of the Basic Motor Con 
stants and Practical Design Procedures 

Phe book provides material to assist in the 
training of engineers to design and apply 
small induction motors 


SYMPOSIUM ON MICROSCOPY. Published 
is Special Technical Publication No. 257, by 
the American Society for Testing Materials 
1916 Race. St., Philadelphia 3, Pa. 1959. 165 
pages, 64% by 9% inches, bound. $4.75. The 
papers of this symposium on light and elec 
tron microscopy supplement the 1952 “Sympo 
sium on Light Microscopy” (ASTM-STP No 
143). Recent advances in microscopy are re 
vised in a brief introduction, which also indi 
cate that refinements and improvements are 
needed in sample handling and preparation 
techniques, Nine papers form the body of the 
symposium, discussing phase and interference 
microscopes; performance characteristics of ob 
jectives eyepieces and illuminators and 
microscopy in the optical, petroleum, ceramic, 
mineral, and textile industries. 


TECHNICAL LITERATURE 


The following recently issued technical litera- 
ture may be of interest to readers of Electrical 
Engineering. All inquiries should be addressed 


QUANTUM ELECTRONICS, A SYMPOSI- 
UM. A collection of research papers originally 
presented at the first symposium on Quantum 
Electronics, this book is a comprehensive 
review of the most recent developments in this 
fast-moving field. Topics covered include beam 
type masers, solid-state masers, optical and 
infrared masers, and r-f masers. Optical pump 
ing, parametric amplifiers, and paramagnetic 
resonance and its application to masers are 
considered. In addition, quantum effects in 
amplifiers and in communication, and the 
application of very sensitive masers to radio 
astronomy are discussed. The more than 50 
contributors to this symposium include re 
searchers from Western Europe and the Soviet 
Union as well as scientists from the most 
important laboratories in the United States. 
The symposium is edited by C. H. Townes, 
professor of physics at Columbia University. 
It may be obtained from Columbia University 
Press, 2960 Broadway, New York 27, N 
Price $15 


ELECTRICAL EFFICIENCY IN) INDUS 
TRIAL PLANTS. This practical engineering 
handbook is concerned with the problems of 
reducing electric power and lighting costs in 
industrial plants and commercial buildings 
The book stresses the fact that waste and 
misuse of electric power is a major drain on 


359 


efficiency and profit, and tells exactly how to 
make surveys of load, power factor, voltage 
lighting, wiring, and electric protection, In 
struments are discussed in detail, with emphasis 
on their selection, continued use, and maint 
nance. Full analysis of power costs ts included, 
with particular attention te methods of lower 
ing rates by minimizing peak demands. Many 
illustrations, diagrams, tables, and a checklist 
supplement the text. The volume is of interest 
to plant engineers, electrical engineers, elec 
trical maintenance personnel, managers, super 
visors, and all others concerned with electric 
system design, maintenance, and operation 
Written by E. S. Lincoln, the 235-page book 
may be ordered from Dodge Books, 119 W 
10th St., New York 18, N. Y., for $9.50 a copy 


HOW TO USE METERS. To keep step with 
the newest in’ electronic equipment mainte 
nance this revised and greatly expanded 
edition presents accurate meter information 
Written by J. F. Rider and S. D. Prensky, 
the most advanced developments, such as 
transistorized voltmeters, digital displays, ré 
fined laboratory instruments which provide 
greatly increased sensitivities, indication fea 
tures in meters providing long-arc (250 degree 
meter scales are brought to the reader in a 
concise presentation. Detailed information is 
given on the construction operation and 
application of all types of electric meters for 
electronic and electric equipment, and indus 
trial applications. Careful attention has been 
given to the important extension of measure 
ment capability in the new chapters on special 
ized measurements and advanced meter fea 
tures. Available from John F, Rider Publisher, 
Inc 116 W. 14th St., New York II, N. ¥ 


at $3.50. 


IHERMISEORS AND VARISTORS. This 
Veco Data Book covers thermistors; varistors 
thermal conductivity cells; electronic controls 
and thermal, electronic, and physical-sensing 
devices. It includes R vs. T curves and FE. vs 
I curves plus additional information on Veco 
silicon carbide varistors including curves. The 
new edition offers engineers, purchasing and 
sales personnel, management and others respon 
sible for their company’s progress sufficient 
information to evaluate the needs in their own 
activities for thermistors, varistors, and allied 
devices. It is available from Victory Engineer- 
ing Corp., 515 Springfield Rd., Union, N.J., 
for $l. 


SCIENTIFIC INFORMATION ACTIVI. 
TIES OF FEDERAL AGENCIES. The Na 
tional Science Foundation (NSF) is publishing 
a series of reports which describe the activities 
of the various agencies of the U. S. Govern 
ment in providing scientific information to the 
public. One of the most valuable of these 
services is that of the Patent Office in publish 
ing and making available technical knowledge 
contained in patents. This is described on pp. 
17-23 of report NSF 59-58, Scientific Informa 
tion Activities of Federal Agencies, November 
1959, No. 3, United States Department of 
Commerce, Part I. It is useful as a source 
of information whereby the storehouse of 
applied technology in the Patent Office can 
be more fully utilized, and can also serve as 
a basis for explaining services of this office to 
inventors and others. It may be obtained from 
the Superintendent of Documents, U. S. Print 
ing Office, Washington 25, D. C., for 15¢ 
per copy 


AMERICAN STANDARDS. American Stand 
ard Minimum Requirements for Remote 
Dictation Through an Intercommunication 
Switching System, X2.5.21-1959, establishes 
definitions, essential functions, and electrical 
requirements for remote dictation equipment 
and is available from American Standards 
Association (ASA) Dept. PR 115 at 35¢ a copy 
A revision titled Overhead-Type Distribution 
Transformers, 67,000 Volts and Below, 500 
Kva and Smaller, ©C57.12.20-1959, may be 
ordered from ASA Dept. PR 120 at $2.30 a 
copy. A revised edition of American Standard 
Dimensional and Electrical Characteristics of 
4-Watt T-5 Preheat-Start Fluorescent Lamp, 
C78.400-1959, priced 35¢ a copy, has been 
approved and is obtainable from ASA Dept. 
PR 119, 70 E. 45th St., New York 17, N. Y. 


IEC STANDARDS. Two new publications 
have been made available by the International 
Electrotechnical Commission. (1) IEC Publica- 
tion No. 112, Recommended method for deter- 
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mining the comparative tracking index of solid 
insulating materials under moist conditions, 
indicates the relative behavior of solid insu 
lating materials with regard to their suscepti 
bility to surface tracking when exposed, under 
electric stress, to water and other contaminants 
from the surroundings, price $2.40; and (2) 
IEC Publication No. 72-1, Recommendations 
for the dimensions and output ratings of 
electric motors, Part 1; Foot-mounted induction 
motors with shaft heights between 56 and 315 
mm (2% and 12% inches). The recommenda- 
tions of this publication apply only to foot- 
mounted a-c induction motors with = shaft 
heights between 56 and 315 mm. for voltages 
up to 600 volts and for frequencies of 50 and 
60 Hz (cps). It includes tables of standard 
dimensions, shaft extensions, and output rat- 
ings for these motors, price $2.40. Both publi- 
cations may be ordered from the American 
Standards Association, Dept. PR 117, 70 E 
45th St New York 17, N. ¥ 


COMPILATION OF ASTM STANDARDS 
ON COPPER AND COPPER ALLOYS B-5; 
1959. This compilation contains 137 standards 
of which 17 are new, revised, or have had 
their status changed since the previous edition 
in 1957. In addition to standards for cast and 
wrought copper and copper alloys, the book 
contains some material on nonterrous mate 
rials for electric conductors, certain selected 
specifications on nonferrous metals and alloys 
for primary forms of copper, zinc, lead, and 
nickel used in copper-alloy products. The 
standards include methods of test, definitions, 
specifications, classifications, and recommended 
practices applicable to copper and copper 
alloys, filler material, pipe, tubes, wire, rod, 
bar, shapes, die forgings, plate, sheet strip, 
and rolled bar. Copper-alloy ingots and castings 
are also covered. Copies of this book may be 
obtained from American Society for Testing 
Materials, 1916 Race St., Philadelphia 3, Pa., 
at $7.50 each 


OTS PUBLICATIONS. Publication of quar- 
terly supplements of its electronics reliability 
design handbook, temporarily suspended in 
January 1959, has been resumed by the U. S. 
Navy Bureau of Ships. The name of the hand 
book has been changed from NEL Reliability 
Design Handbook to Navy Reliability Design 
Handbook, PB 121839, and may be ordered 
from Office of Technical Services (OTS) for $5, 
the supplements on subscription at $2.25 a 
year or individually at 75¢ a copy. In addition, 
OTS has released the following reports: Re 
sistors, Fixed, Ultra-High Temperature, Radia 
tion Resistant, PB 161081, for Wright Air 
Development Center, U. S. Air Force, July 
1959, 47 pages, price $1.25; Design for Ease of 
Maintenance, Second Sy mposium on Electronics 
Maintenance, PB 161107, May 1956, 208 pages 
price $3.50; Improved K-Band Semiconductor 
Mixer Diode, PB 151970, U. S. Air Force, June 
1959, 97 pages, price $2.25; Research on Field 
Emission Cathodes, PB 151960, May 1959, 73 
pages, price $2; Experimental Study of Cascade 
Backward-Wave Magnetron Amplifier at Low 
Levels, PB 151829, January 1959, 38 pages, 
price $1; Thermistor Infrared Detectors: Part 
1—Properties and Developments, PB 151767, 
for Bureau of Ordnance, U. S. Navy, April 
1958, 130 pages, price $2.75; Analysis of Iono 
spheric Vertical Soundings for Electron Density 
Profile Data, PB 1513873, NBS Technical Note 
No. 14, July 1959, 15 pages, price 50¢; Effi- 
ciency of a Thermomagnetic Generator, PB 
151736, Naval Research Laboratory, June 1959, 
9 pages, price 50¢; Apparatus for Measurement 
of the Magnetic Threshold Curves for Super 
conductors, PB 151877, March 1959, 19 pages, 
price 50¢. All these publications may be 
ordered from OTS, U. S. Department of Com- 
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merce, Washington 25, D 


ENGLISH-RUSSIAN, RUSSIAN-ENGLISH 
ELECTRONICS DICTIONARY. Published to 
aid the English-speaking researcher, translator, 
writer, editor, or engineer who has occasion to 
use Russian language publications on elec 
tronics and telecommunication, this dictionary 
contains a collection of about 22,000 Russian 
terms and abbreviations in the various fields 
of electronics. It also includes explanations of 
peculiar Soviet terms and concepts, which 
strictly speaking have no equivalent in Western 
terminology. This 944-page dictionary, Catalog 
No. D_ 101.11:30-545 may be ordered from 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C., for 
$3.50 
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ELECTRIC RANGES 


ELECTRIC DRYERS 


EVERYWHERE 


You won't have to look far to find an AMP-lok Multiple Circuit Connector. AMP-lok connectors have been used 
for the most diverse applications . . . for disconnecting multiple leads on—television deflection yokes, phono- 
graph turn tables, electric ranges, washer and dryer control panels, and automotive instrument panels. 


There are good reasons for the growing use of AMP-lok: It is available in 3, 4, 6, 9, or 12 circuit combinations. 
Attachment and assembly speeds run to thousands per hour. Uniform, reliable electrical characteristics are 
assured through AMP’s compression crimp method. Automated techniques reduce total installed cost. 


Versatility, reliability, economy and outstanding assembly speed—these factors explain why millions of AMP- 
lok connectors are being used everywhere. If you aren't using them for your circuit requirements, send today 
for more information. 


ANMIP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Australia * Canada * England « France * Holland « Japan 
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For Alnico Magnets — Stock or Special 
Specify “ARNOLD” 


Your best bet for a source of Alnico permanent magnets and assemblies 
is Arnold—producer of the most complete line of magnetic materials in 
the industry. We can supply your need for any size, shape, or type of 
Alnico magnet. Weights range from small sintered parts weighing less 
than a gram to large castings of 80 lbs. or more. 

Special assemblies such as rotors, traveling wave tube and magnetron 


magnets, etc., may be supplied aluminum-jacketed for easy mounting and 
added protection of the magnet—and magnetized and stabilized as desired. 
Large magnet assemblies may also be supplied for mass spectrometer and 
other measuring applications, where a high degree of stability and uni- 
formity of field is required. 


For your convenience, we carry a wide range of the more popular sizes 
and types of Alnico magnets in stock for immediate shipment. Unsurpassed 
plant facilities make possible quick delivery of all special orders. 


@ Let us handle your permanent magnet requirements, or any tape core, powder 
core or other magnetic material specification you may have. 


Cast Alnico Magnets are most commonly Write for your copy BULLETIN GC-106C 
made in Alnico V, VI or III. Sintered —Contains useful data on Alnico Mag- 
Alnico Magnets usually are made in nets, their physical and magnetic prop- 
Alnico Il, V or VI. Special permanent — erties. Also lists stock items and standard 
magnet materials supplied by Arnold in- tolerances for cast and sintered magnets. 
clude Vicalloy, Arnox III and V, and 

Cunife. ADDRESS DEPT. \EL-4 


% ARNOLD 


SPECIALISTS in MAGNETIC MATERIALS 


THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL. 
DISTRICT OFFICE: 610 E. Palisade Ave., Englewood, N. J. 
Telephone: ENterprise 6374 
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New & Improved Products 


(Continued from page 22A) 


Calibration Console... 


Model 6/ was designed for fast, 
accurate calibration or standardization 
of a-c and d-c instruments. Providing 
an accuracy of 0.05% of indicated 
value, the console features simpli- 
fied switching networks which _ per- 
mit nonskilled operators to calibrate 


JOT 


instruments accurately and quickly 
compared with two or more skilled 
technicians usually required with con- 
ventional calibration equipment. Day- 
strom, Inc., Weston Instruments Divi- 
sion, 614 Frelinghuysen, Ave., Newark 
12, N.J. 


K-Band Magnetron... 


Extremely short pulses of 0.02 
usec with peak power output of more 
than 25 kw and extremely small size 
and weight are the important features 
of the new Amperex magnetron. De- 
signed for service as a pulsed oscillator 
at a fixed frequency in the K-band, 
it is especially suited for use in high 


definition and short-range radar sys- 
tems up to 5 miles. Direct applica- 
tions will be in airports, harbors, and 
river radar systems where extreme re- 
solutions at short distances are needed. 
Military use will be in reconnaissance 
mapping in bad weather when aerial 
photographs cannot be taken. Amz- 
perex Electronic Corp., 230 Duffy 
Ave., Hicksville, Ld., N.Y. 


(Continued on page 30A) 
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Good motors are better with 
CDF Micabond® insulation 


Making or specifying motors or generators? Regardless 
of the size and type, they’ll run better, last longer with 
genuine CDF Micabond insulating components. 


Classes H and B. Micabond is produced in various 
grades to meet heat requirements of Class H and 
Class B insulation. Commutator “V” rings, bushings, 
segments, slot liners, and many other insulating parts 
of a motor are natural applications for this superior 
basic material. Certain Micabond grades are readily 
formed and fabricated into standard or special parts— 
by you or by CDF. 


Complete mica line. CDF offers the designer a com- 
plete line of quality mica products, from unfabricated 
sheets, tubes, and flexible tapes to large or small V-rings, 
segments, and fabricated parts. For wrapping applica- 
tions, combinations of Micabond and “Mylar” polyester 
film, Micabond and glass-fabric, and other combinations 
are readily available in flexible sheet and tape form. 





Fabrication facilities. CDF has the facilities and 
know-how for turning out finished Micabond insulating 
parts—better and more economically than you can do it 
yourself. We meet your specifications and your pro- 
duction schedules, and save you time and money. 


Send us your print or your problem; we’ll return perti- 
nent technical literature and recommendations. For the 
phone number of the CDF sales engineer nearest you, 
see Sweet’s, Electronics Buyers’ Guide, and the other 
directories. 

CDF makes Di-Clad* printed-circuit laminates, Diamond® Vulcanized 
Fibre, CDF products of Teflont, flexible insulating tapes, Dilecto*® 


laminated plastics, Celoron® molded products, Micabond mica prod- 


ucts, Spiral Tubing, Vuicoid®. 
*Trademark of Continental-Diamond Fibre Corporation 


tduPont trademark tor its TFE-fluorocarbon resin 


CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE Beinkt COMPANY+ NEWARK 86, DEL. 
to Canada: Continental-Diamond Fibre of Canada Ltd., 46 Hollinger Road, Toronto 16, Ont, 
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ONLY SQUARE D STARTERS 
WITH ONE-PIECE 
OVERLOAD RELAYS GIVE Absolute PROTECTION! 


e Only Square D makes thermal 
overload relays with 1-piece construc- 
tion—and only with 1-piece construc- 
tion can you know you've installed the 
heater correctly. Square D 1-piece 
overload relays can be installed only 
one way. They are factory-assembled, 
individually tested and calibrated, 
completely tamper-proof. Repeated 
tripping will not affect accuracy. 


You pay for overload protection — 
be sure you get it. Insist on Square D 
l-piece overload relays for absolute 


Mail coupon 
today 

for simple 

e 9 F] g-saw ” 
demonstrator 
—see why only 
Square D 

gives absolute 
protection 


SQUARE Jj 


Heat-respon- 
sive element 
(solder pot) 
provides accu- 
rate response 
to overload, yet 
prevents nui- 
sance tripping. 


Heat-producing element 
is an integral part of 
overload unit. It’s perma- 
nently joined to solder 
pot, can’t become mis- 
aligned. 








Square D Company 
Department SA-240 
4041 North Richards Street 
Milwaukee 12, Wisconsin 

Please send me information on Square D 
magnetic starters, along with your simple 
3-minute ‘‘jig-saw’’ demonstrator 





COMPANY. 





ADDRESS. 





CITY 


ZONE STATE 








COMPANY 


wherever electricity is distributed and controlled 
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Alcoa aluminum 
patented integral web channel bus 
available 
in 8 sizes 


You can now get all the advantages of aluminum integral web channel bus in a new 
broad range of sizes. 

This patented* design, introduced by Alcoa in 1956, has been expanded to eight 
sizes, providing capacities from 2,800 to 12,000 amperes. 

The web construction provides an integral shape for a bus conductor having unusual 
mechanical strength and high electrical efficiency. The large section modulus offers 
high structural strength to resist external loading and short-circuit stresses. The 
economical disposition of metal provides high current-carrying capacity at a low cost. 

Moreover, you can make joints, taps, and splices by clamping, bolting, or welding. 
The table shows the sizes, capacities and weights from which you can choose to meet 
your exact needs. 

Additional sizes can be designed to meet other specific needs. For complete informa- 
tion, contact your Rome representative. Or, if you'd like a copy of our ‘‘Alcoa Aluminum 
Bus Conductor Handbook,’’ write: Rome Cable Division of Alcoa, Dept. 3-40, Rome, N. Y. 

*PATENT NO. 2,904,621 





Nominal Currentt 


Size (amperes) 





4x4 2,800 
4x6 3,500 
5x6 4,050 
5x8 5,000 
6x6 5,000 
8x8 7,000 
Six 31 10,000 , 
12x12 12,000 38.0 

















{Based on 30°C rise above 40°C ambient still air 


ROME CABLE 
DIVISION OF ALCOA 
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COMMUNICATION 
EQUIPMENT for 
POWER and INDUSTRY 


(1) Highly effective 


in extremes of 
ambient noise and 
temperature 


Plug-in units provide ease 
of installation, expansion 
and maintenance. 


Transistors and rugged, 
industrial type components 
used throughout. 


Central control cabinet, 
costly engineering and 
fabrication eliminated. 





Wherever a highly dependable, 
voice communication system for 
use in high noise level areas is 
needed—you'll find GAIl-TRONICS 
specified by name. 


GTC is extremely 
flexible in application 
Write 


copy of ourcompletely 


today for a 


illustrated, descriptive 
booklet and name of 


nearest representative 


GAI-TRONICS 


CORPORATION 
Dept. 6 
READING, PENNA. 


A SUBSIDIARY OF 
GILBERT ASSOCIATES, INC 
ENGINEERS AND CONSULTANTS 
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New & Improved Products 


(Continued from page 26 1) 
Diode Switch... 


\ silicon p-n-p-n_ diode capable 


of switching several watts of power 


at extremely high speeds will find 
immediate applications in line pulsers 
and high-speed gates for certain types 
of telephone equipment now unde 
development Turn-on and turn-ott 
time is approximately 10 
cluding the 4 musec storage time ol 


carriers. Bell Telephone 
163 West St., New York 


THUSe n 


the charge 
Laboratories, 


14, N.Y 


Voltage Regulator... 


Fully 
regulator 


transistorized, this voltage 


contains no moving parts 
and was designed tor use on constant 
speed alternators rated to 480° volts, 
50-60 cycles The 


an on-olt 


regulator includes 


switch,  voltage-adjusting 


rheostat, cross-current resistor for 3 


phase units, and a potential trans 


former for voltages to 480 volts. The 
\utostatic is also available for single 
phase 400-cycle, 
Lake Shove 


at... Be dford, 


and d-c applications 
Electric Corp., 500 W illis 
Ohio. 


Insulation... 


\ new insulation called 800 Rod 
exhibits dimensional 


stability under conditions of extreme 


unusually high 


moisture. As insulating pins in tem- 
perature-control dials of electric fry- 
ing pans and other washable house 
hold product — will 
provide greater stability of factory-set 


appliances, — the 


heat-control calibrations 
bulk 


base, the product can also be 


Available in 


form of either linen or papel 
fabri- 
cated by the supplier to precise user 
dimensions. Spaulding Fibre Co., Inc., 


310 Wheeler St., Tonawanda, N.Y. 
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Telemetering 


Supervisory Systems 
and 


Associated Channels 


A 


> 


Y 


This revised report (Vol. 1, 
Parts 
pared by subcommittees of the 
AIEE Tele- 
metering in the Instrumenta- 


1, 2, and 3) was pre- 


Committee on 


tion Division and is intended 
as a guide to technical infor- 
mation in the  telemetering 
field, including stationary or 
point-to-point telemetering, 


mobile telemetering, etc. 


Part 1 


Part 2 is on Supervisory Sys- 


is on Telemetering, 


tems, and Part 3 is a num- 


bered bibliography _ starting 


prior to 1920 up to 1958. At 
the end of the bibliography is 
an alphabetical listing of au- 
thors by number. 

The 71-page booklet, S-r11, 


is available for $2.50 from 


Order Department 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 

33 West 39th Street 

New York 18, N. Y. 





ELECTRICAL 

















ENGINEERING 


MILLIAMPERES 
D.C. 


WESTON 


NEW SERIES 
broaden 


world-famous WESTON panel instrument line 


These advanced rectangulars represent a new high 
in value for the panel instrument user. Both series 
feature the exclusive Weston CORMAG® moving 
coil mechanism. They may be mounted on magnetic 
or non-magnetic panels without special adjustment 

. are immune to the effects of stray fields and 
nearby instruments. Cases and covers are of 
rugged molded bakelite. Large window area assures 
optimum readability —scales cover a full 100° are. 

The 1751 series offers accuracies within +2% of 
range for all D-C models ... +3% for rectifier type 
A-C instruments used on sine wave 60 cycle source 


at room temperature. The 1761 group provides 
standard accuracies of +1%. Accuracies within 
+%% are also available when equipped with knife 
edge pointers and mirror scales. 


For full information, or for the address of your 
nearest distributor, contact your local Weston rep- 
resentative ... or write to Weston Instruments 
Division, Daystrom, Incorporated, Newark 12, N. J. 
In Canada: Daystrom Ltd., 840 Caledonia Rd., To- 
ronto 19, Ont. Export: Daystrom’s International 
Sales Division, 100 Empire St., Newark 12, N. J. 


sf 
DAY STROM , incorporated 


PME wesTON 


INSTRUMENTS DIVISION 
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elemeter 


ANY VARIABLE 


from Remote Points 


1025 
Transmitter 


Accurate, Fast Acting, Frequency 
Type Telemeter for Transmission 
over Wire Lines, Microwave, 
and Power Line Carrier 

The Model 1025 Tele- 


meter Transmitter con- 
verts DC mv from thermal 


Accurate converters, etc., to 10-30 
HIGH-SPEED cps which frequency mod- 


ulates a built-in audio tone 


Continuous channel. AC 10 to 30 cps 


or relay outputs are also 

Telemeter available. Receiver detects 
and demodulates transmit- 

for ted signal, generating a 


DC mv for operation of 
VOLTS _ recorders or indicating in- 
AMPS 


struments. Up to 45 tele- 
WATTS = meters can be multiplexed. 
VARS 


Any communication 

link, including power line 

ETC. carrier, microwave or wire 
line may be used. 

e Over-all accuracy is 1% 

“1° with a response speed of 1 

Built- in second. Equipment fea- 

tures a built-in calibration 

Self- circuit for 10% and 90% 

: - receiver check, and 10 cps 

Calibrating and 30 cps transmitter 
check. 

Circuit Any quantity which may 
be converted into a DC 
millivoltage or will oper- 
ate a slidewire may be tel- 

emetered. 

WE CAN HELP YOU 
Our Applications Department is 
ready to assist you in your control, 


telemetering or communications 
problem. Phone DEerfield 4-3100. 


Write for Technical and Application Data. 
Kado Frequency 
L 


ABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 


Please mention ELECTRICAI 





Industrial Notes... 


Keystone Manufacturing Co. 
Warren, Mich... 


Keystone Manutacturing Co. has 
completed the expansion of its Special 
Products Division to offer a complete 
design, engineering, and fabrication 
service for all types of custom wiring 
enclosures. The company has complete 
facilities to produce a wide variety of 
enclosures to meet unusual installa 
tion requirements. To produce the 
custom enclosures, the firm has in 
creased their machine tool facilities 
and added an extensive stock of special 
tooling, including dies for producing 
all sizes of single and multiple con- 


centric knockouts. Also, the company 


iss 
ard 
tf 


maintains tooling to produce openings 
such as rounds, rectangles, notches, 
clusters, etc., in any size or shape to 
customer specifications. According to 
the company, this recent expansion 
program enables them to give ex- 
tremely fast quotation and deliveries 
on any type of wiring application 
problem. Quotations are based on 
blueprints, sketches, — o1 
specifications. For complete informa- 
tion, a 4-page brochure, no. B-159-B, 
Products Divi- 


customer 


covering the Special 
sion is available from Keystone Manu- 
facturing Co., 23328 Sherwood Rd., 


Warren, Mich. 


Yardney Electric Co. 
New York, N.Y... 


\ new type of compact, powerful 
battery has helped tell the story of 
man’s latest exploration into outer 
space during the Navy's Strato-Lab 
IV balloon flight to study Venus. 
Called the Yardney Silvercel battery, it 
is manufactured by Yardney Electric 
Corp., 40-50 Leonard St., New York, 
N. Y. A number of the Silvercel bat- 
tery packs were used to power the tele- 
metering and data-recording equip- 
ment used on the Strato-Lab flight. 
Five times more energy can be had 
from the Silvercel battery's silver-zinc 
couple than from a similar-size ordi- 
nary battery. 
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Allis-Chalmers 
Washington, D.C... 


The Italian Committee for Nu- 
clear Research has announced that its 
heavy-water research reactor has been 
brought to its full operating power of 
5,000 kw. The reactor went critical in 
1959. Allis-Chalmers Manufacturing 
Co, Nuclear Power Department, Wash- 
ington, D.C., designed and constructed 
the reactor, which is located at Ispra, 
40 miles north of Milan Italy. This 
research reactor was designed prima- 
rily for scientific investigation and pro- 
vides neutrons for basic research. 


Federal Pacific Electric Co. 
Newark, N.J... 


A 35,000-square-foot plastics proc- 
essing plant has been opened by Fed- 
eral Pacific Electric Co. in Newark, 
N. J. The latest addition to Federal 
Pacific’s Newark manufacturing com- 
plex, this facility will compound, pre- 
form, mold, and machine-finish plastic 
components for the company’s lines of 
circuit breakers, switches, fusible serv- 
ice equipment, instruments, and metal- 
clad switchgear. Plant capacity is 500,- 
000 pounds of molding compound per 
month. 


Radio Corp. of America 
New York, N.Y... 


The nuvistor, a thimble-size elec 
tron tube is now being produced com- 
mercially. The tube is said to be use- 
ful in many diverse applications rang- 


ing from data processing systems to 


medical diagnostic equipment. Because 
the nuvistor has the ability to operate 
at any altitude, it will have important 
applications in miniaturized airborne 
apparatus and space vehicles. 


(Continued on page 36A) 
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Thanks to this tiny insulation pin, house- 
wives now get exact temperature control 
in their cooking appliances because 
manufacturers are able to design a 
better product. 


It’s made of Spaulding 800 Rod material 


and used in the temperature control dial 


. + of electric fry pans. 
P x Spaulding 800’s extremely high dimen- 
sional stability under heavy moisture 
SPAULDING 800 ROD conditions helps the dial maintain 
factory-set temperature calibration and 
a jone control indefinitely. 
Puts More Skill 800 is another example of a new ma- 
in El e ctri C Ski ll ets terial developed through the research 


facilities at Spaulding to meet the 
changing needs of industry. 








Progress Reports on other new 
Spaulding materials are available on 
request. 


XXX-800 LE-800 
ELECTRICAL GRADES (Paper Base) (Linen Base) 


, ee TINO einen ecient one 

Spaulding 800 Offers Water Absorption % .............. , 46 42 
These Unique Characteristics Specific Gravity ....ccccccen ; 1.35 
Flexural Strength PSI 28,000 


Tensile Strength PSI ... 16,700 
SPAULDING FIBRE COMPANY, INC. 


Compressive Strength Axially . 24,000 
310 Wheeler Street, Tonawanda, New York 


Charpy Impact Strength Ft. Lbs. 25 
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Pp professional Engineering irectory 


Professional Engineering Directory Card 1” or 2” 12 times $180.00 





LABORATORIES : INC. Engineers ¢ Constructors ¢ Consultants 


2 East End Avenue, New York 21, W. Y POWER PLANT SPECIALISTS Consulting Engineers 
(Steam, Hydro, Diesel) 


Environmenta 


Incorporated 
3! Laboratorie Utility « Industrial ¢ Chemical 


snd Certification 1200 NO. BROAD ST., PHILA. 21. PA. Grecley Colorado 


























INTERNATIONAL MULTI-AMP Division 
ENGINEERING COMPANY, INC. MEASUREMENTS MULTI-AMP ELECTRONIC CORPORATION 


; _ Engineers A McGraw-Edison Div. Designers © Engineers ¢ Builders 
Investigations—Reports—Design RESEARCH & MANUFACTURING Portable Electric Test Equipment 
Procurement—Field Engineering ENGINEERS Field and Laboratory Instruments; Load Boxes 

Domestic and Foreign - Specialist in the Design and For low-voltage testing and calibrating of cir- 
74 New Montgomery St.. Development of cuit breakers, protective and overload relays, 


A reclosures, watthour meters, fuse links. 
San Francisco 5. Calif. ween o) : eee 467 B Lehigh Ave. Union, N. J. 


























DE LEUW, CATHER & COMPANY BLACK & VEATCH JACKSON & MORELAND, INC. 


CONSULTING ENGINEERS Consulting Engineers Jackson & Moreland International, Inc. 
Public Transit Subways 1? ENGINEERS and CONSULTANTS 
Traffic & Parking Railread Facilities Electricity—Water—Sewage—Gas Electrical—Mechanical—Structural 
Expressways industrial Plants Industry Reports, Design. Design and Supervision of Construction 
Grade Separations Municipal Works Supervision of Construction. t+ for -:- 
Urban Renewal Port Development Investigations, Valuation and Rates Utility, Industrial and Atomic Projects 
150 North Wacker Drive, Chicago 6 1500 Meadow Lake Parkway Surveys—Appraisals—Reports 


: . . Machine Design—Technical Publications 
F 1 : ‘len 
San Francisco oronto Boston Kansas City 14, Missouri BOSTON WASHINGTON NEW YORK 


























Tee 


HIGHLAND DESIGN INC. PETER F. LOFTUS CORPORATION 
William R. Spittal & Statt Design and Consulting Engineers 


Design. Development and Manufacture Electrical © Mechanical 
of Transformers, Chokes, Etc. 


SARGENT & LUNDY 
ENGINEERS 
Consultants to the Power Industry 


STUDIES « DESIGN + SUPERVISION 
140 South Dearborn Street, Chicago 3, Ill. 


Structural © Civil 


% Nuclear © Architectural 


MG. sue 
90 Magnolia Ave., Westbury. L.I., N.Y. FIRST NATIONAL BANK BUILDING 
EDgewood 3-2933 Pittsburgh 22, Pennsylvania 


*d 
ow 


or the 
Electronics. Industrial and Allied Fields 


TUTTE 
TUTE 
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THE Gaw THINLINE SWITCH 


reduces space requirements 
and costs 
on network transformers 


Here’s a switch that has everything to your advantage. On your 
next transformer, it will help to reduce space requirements and instal- 
lation costs. The unit occupies little more than seventeen inches from 
front to back. In spite of these reductions no sacrifice has been made 
in the electrical characteristics or in the usual G&W high standards 
of construction. 

The Thinline may be welded or bolted to the transformer. Ready 
access to the cable terminating compartment permits ease of installa- 
tion for three single conductor (as shown) or a three conductor cable. 
Transformer connections are made through the sealed porcelain tubes 
in the angle pocket. One or two electrical interlocks are optional and 
grounding contacts permit connection of “‘A,” “A-B” or “A-B-C” 
phases of the cable in sequence or in a simultaneous connection of 
the latter. 

The dielectric medium may be either oil or askarel. 

The switch illustrated is rated 15 kv, 400 amperes. 

Contact a G&W representative for full details. 


G&W ELECTRIC SPECIALTY COMPANY 
3500 WEST 127TH STREET + BLUE ISLAND, ILLINOIS 


CANADIAN MFR. « POWERLITE DEVICES, LTD. ~« TORONTO, MONTREAL & VANCOUVER 


D580 
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ADDISON-WESLEY BOOKS 
in electrical and control systems 





LINEAR CIRCUITS 
By RONALD E. SCOTT, 


Northeastern Univ 


ircuits for students of 


ssume on 


introductory 


concurrent calculus. Note 


lude: a balanced treatment of 


requency domain methods; an integrated 


of Fourier series and inteara Laplace 


and cover 


book it this 


i power density spectra 


eldom found in level 


flow graphs relaxation methods 


plane plot and omplex 


to be published 


e price $9.50 


ANALYSIS OF LINEAR SYSTEMS 


By DAVID K. CHENG, 
Syr Icuse Univ 


ery fine book for the personal library of 


who has need for a ready refer 


ystems theory and the use of 


transtorm 


Proceedings of the IRE 


431 pp, 265 illus, 1959—$8.50 


ORDINARY 
DIFFERENTIAL EQUATIONS 


By WILFRED KAPLAN, 
Univ. of Michigan 


thoroughly with a tandard methods of 


egratior input-output analysis is given a 


ont place a thorough study is made 


by mea of phase-plane analysis of 


value to practicing engineers 


Applied Mechanics Reviews 
534 pp, 150 illus, 1958—$9.75 


ENGINEERING 
SYSTEMS ANALYSIS 


By ROBERT L. SUTHERLAND, 
State Univ 


of lowa 


The second-order linear differential equation 


is treated in detail for mechanical, electrical, and 


acoustical systems offers excellent introduc 


tions to dimensional analysis, feedback and con 


trol, and analog and digital computers 


Physics Today 
1958—$7.50 


223 pp, 98 illus 
ADDISON-WESLEY 
PUBLISHING COMPANY, INC. 


Reading, Massachusetts 
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Industrial Notes 


(Continued from page 32A) 


Sharon Steel Corp. 
Sharon, Pa... 


Steel orders which take days to 
process under normal conditions soon 
will minutes, as the re- 
sult of the installation at Sharon Steel 


International 


require only 


Corp. of the first Busi- 
ness Machines Corp. (IBM) computer 
system of its type in the steel industry 
employing complete order entry, facili- 
ties loading, scheduling, inventory con- 
trol, and 


billing invoicing programs. 


Improved customer service through 


swilter, more accurate scheduling and 


processing of orders is the first benefit 
the 
abling the company to assign and hold 
Ulti 


mately the company plans to process 


expected from new system, en- 


more closely to delivery dates. 
all paper work, to record adequately 
all production dates, and to assemble 
the 


pany may have over a given period of 


and schedule all the orders com- 


business. Also planned is the feedit 


Ig 
of data to the equipment on which im- 
portant managerial, sales, market re- 
search, purchasing, metallurgical, re- 


search, engineering, and production 


decisions can be based. 


Poly Chem 
Indianapolis, Ind... 


A specially prepared formulation 
of molybdenum disulfide, Poxylube, is 
the 
methods of painting such as spraying, 
The dried film 
provides permanent solid film lubrica 


easily applied by any of usual 


brushing, or dipping. 


tion on all types of rotating and sliding 
bearing Poxylube 


lubricity, 


surfaces. produces 
and 


adhesion, to 


outstanding formerly 
with 


no more surface preparation than sim- 


unobtained metals 
ple degreasing. This amazing property 
enables industrial users to adopt this 
unusual lubricating system to existing 
products without major production 
modification. Poly Chem, 541 S. Web- 
ster, Indianapolis 19, Ind. 


(Continued on page 38A) 





BBE Ns EPR ENR Bot VE VELEN ELAS 


A Full Four-Digit Voltmeter 
at a Pointer Meter Price! 


FOR THE FIRST TIME you can have 
the accuracy, speed and reliability of 
an NLS digital voltmeter with full 
four-digit resolution . . . for the price 
of a quality pointer meter. That’s the 
dramatic story of the new NLS V64! 
Only NLS high-volume production 
techniques make it possible. Use low- 
cost, versatile V64 for a wide range 
of measuring jobs. See the V64 in 
action .. . contact NLS today! 


BRIEF SPECIFICATIONS: Accuracy +(.02% 
of reading plus 1 digit) .. full 4-digit resolution 
. . . measures DC voltages from one millivolt to 
500 volts in steps of +9.999/99.99/500.0 . . . one 
package design (5%” high, 15%” deep for 19” 
rack) . . . plug-in accessories permit measuring 
AC or low-level DC voltages . . . available from 
stock for immediate delivery. 


Originator of the Digital Voltmeter 


non-linear systems inc. 


DEL MAR (SAN DIEGO), CALIFORNIA 


NLS — The Digital Voltmeter That:‘Works ... 
. And Works... And Works! 


ELECTRICAL ENGINEERING 





LOOK, EVERYBODY, 
NOW I'M 
54°. SMALLER 


225 GMP breaker in 
new FJ frame size. 

70 to 225 amp continuous 
at 600 v, 2 or 3 poles. 
Interrupts 25,000 amp 

at 240 v, 15,000 amp at 
600 v. Instantaneous trip 
adjustable externally. 


Get all the details. Write today to I-T-E Circuit Breaker 
Company, Dept. SA, 1900 Hamilton St., Philadelphia 30, Pa. 











oe 
i 


: I-T-E CIRCUIT BREAKER COMPANY 
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‘... Where there is no air 


to resist their motions, 


all bodies will move with the greatest freedom.” 


SIR ISAAC NEWTON Principles of Natural Philosophy 


Today, almost three hundred years after Newton’s Principia 
appeared, man is about to satisfy his centuries-old curiosity 
concerning space “where there is no air.”’ First instruments 


went. Soon man himself will go. 


Prior to man’s undertaking sustained space voyages pro- 
pulsion systems with efficiencies far exceeding those presently 


available must be developed. 


The scientists and engineers at Electro-Optical Systems 
are in the advanced stages of research and development on 
what may well be a forerunner of practical space propulsion 


systems — the ion engine. 


Other advanced research and development programs in 
areas vital to technological progress in space, military weap- 


onry and industry include: 


Energy Conversion Research and Advanced Power Systems 


Heat Rejection in Space 
Molecular Electronics 
Optical Tracking and Guidance 
Space Communications Systems 
Exploding Wire Research 


EOS has professional opportunities for Physicists. Mathematicians and Engineers. 


E 


ELECTRO-OPTICAL SYSTEMS,INC. ft 125 NORTH VINEDOAVE. 
GS PASADENA, CALIFORNIA 
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Industrial Notes 
(Continued from page 36A) 


Glastic Corp. 
Cleveland, Ohio... 


Use of Glastic Fiberglas reinforced 
polyester channel stock instead — of 
wood for gantry crane cable Carriers 
has eliminated an expensive fabri- 
cating procedure tor the manufacturer. 
It also is meeting the user's need tor 
a strong moisture-resistant material. 
The insulating channel stock has low 
water absorption (0.305 maximum) and 
great dimensional stability. A high- 
strength material, it meets National 
Electrical Manutacturers Association 
GPO-1 specifications for electrical in- 
sulation and has flame retardance 


Studio 


recognized by Underwriters’ Labora- 
tories, Inc. The channel stock is sup- 
plied “off the shelf’ virtually ready 
for use. Cost of material for the six 
lengths required (two each tor the 
three supports) ts about half the cost 
of processing wood. The insulating 
“lumber is simply cut into the re 
quired 5-foot, 8lo-inch sections Then, 
the same procedure is followed as with 
wood. Holes are drilled for the bolts 
that support the cables and the chan- 
nel stock is fastened to the angle iron 
which in turn is mounted on the crane. 
The 55-ton gantry shown in closeup, 
which operates on 3-phase 60-cvcle 440 
volt a-c. was manufactured by Whiting 
Corp., Harvey, [ll The standard-size 
channel stock was supplied by Glastic 
Corp., Cleveland 21, Ohio. 


ITT 
San Fernando, Calif... 


\ new facility for research and 
development of special microwave 
electron tubes has been established by 
International Telephone and Tele- 
graph Corp. (LTT) at its Advanced 
Development Laboratory, San Fer- 
nando, Calif. The laboratory will focus 
its efforts on the development of tubes 
with special application to missile and 
aircraft electronics. 


(Continued on page 49A) 
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OR - NEW RAW 1] F a oN 
(36). LIMITAMP* MOTOR CONTROL 


Rated 2300- to 4600-volts for 
a-c motors up to 3000 hp. 


Here is performance you can count on...to 
start, stop and protect your motor under 
your environmental conditions! 


General Electric’s new draw-out Limitamp 
control is designed to interrupt in the first 
14 cycle. Current is limited in the first 
14 cycle. EJ-2 fuses—the standard of ex- 
cellence—give you this dependable short- 
circuit protection. 


The new draw-out contactor is designed 
to give outstanding performance under all 
conditions of load—from small motors run- 
ning light to large motors at “locked rotor.” 
This improved performance comes from a 
new blow-out structure and an improved 
arc chute with superior extinguishing action. 

The new contactor also meets a 60-kv 
base impulse level. Performance of the en- 


* Reg. Trade-mark of General Electric Company 





tire design has been exhaustively tested in 
General Electric’s high-voltage laboratories 

and, complete design coordination of 
bus, cable, current transformers, contactors, 
fuses, insulators and overload relays means 
top protection for men and equipment! 


Ask your G-E Apparatus Sales Engineer 
or Agent about other advanced-design per- 
formance, maintenance, installation and op- 
eration features of new Limitamp control. 
Or, write Sect. 783-12, General Electric Co., 
Schenectady, N. Y. for Bulletin GEA-6893. 
Industry Control Dept., Salem, Va. 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 

















REWARDING: 


A feeling of accomplishment, comfortable salary, security, fine 
home, prestige in the community. Yes, these are the marks of a 
successful Motorola engineer in Chicagoland. But, what exactly 
makes a career at Motorola so rewarding—beyond the ordinary 
realm of material benefits? 

Foremost is opportunity. For here a man is encouraged to use 
all of his creative talents to their fullest. He works on projects 
that spark vision, that inspire imagination. He works with men 
who recognize and respect his abilities . . . a calibre of men that 
he cannot help but admire. 

Yes, a career at Motorola is deeply rewarding. You owe it to 
yourself to discover exactly how much. Simply clip the coupon below. 


@ Radar transmitters and receivers 

@ Radar circuit design 

@ Electronic countermeasure systems 

@ Military communications equipment design 
@ Pulse circuit design 

@ IF strip design 


@ Device using kylstrom, traveling wave tube 
and backward wave oscillator 


@ Display and storage devices 

2-WAY RADIO COMMUNICATIONS 
@ VHF & UHF receiver 

@ Transmitter design and development 
@ Power supply 

@ Systems engineering 

@ Antenna design 

@ Selective signaling 


@ Transistor applications 
@ Crystal engineering 
@ Sales engineering 


@ Design of VHF & UHF FM communications 
in portable or sub ture develop t 


@ Microwave field engineers 

@ Transistor switching circuit design 
@ Logic circuit design 

@ T.V. circuit design engineering 

@ Home radio design 

e@ New product design 

@ Auto radio design 
e 
7 
. 





Mechanical engineering 
Semi-conductor device development 
Semi-conductor application work 


Also Splendid Opportunities in: 
Phoenix, Arizona and Riverside, California 








Send Complete Resume to: 


MR. L. B. WRENN 
Engineering Personnel Mgr. 


Dept. A 


4501 Augusta Bivd. 
Chicago 51, Illinois 


MOTOROLA ix. 
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Industrial Notes 
(Continued from page 38A) 


Ferroxcube Corp. of America 
Saugerties, N.Y... 


The company has expanded its 
facilities to meet the growing demand 
for its miniature type 332P pot cores 
and to assure users of production 
quantities on short notice. These 3- 
inch-diameter pot cores, now widely 
used for pulse transformers and 
kindred applications, meet the assem- 
bly and mounting requirements of all 


ey 





component manufacturers and are 
available in several varieties. Samples, 
in sufficient quantities to enable re- 
search and development engineers to 
conduct investigations in the light of 
their own specific application require- 
ments, will be furnished promptly on 
request. 


Ohio State University 
Columbus, Ohio... 


An electronic warning and con- 
trol system, a possible first step in the 
creation of the ‘‘automatic highway,” 
currently is under development by 
Ohio State University scientists. The 
project makes use of recently devel- 
oped logic circuits to warn drivers of 
various trafic conditions and to con- 
trol traffic flow. In the plan, a highway 
would be divided into equal-size sec- 
tors. As an automobile passed each 
area, its presence would be detected 
electronically and its speed and loca- 
tion noted. At the same time, similar 
information on all other automobiles 
on the highway would be gathered. 
These facts would then be operated 
upon by the logic circuits which 
could determine potential hazards to 
the vehicles in each sector. Through 
use of visual or audible signals within 
the car or by use of automatic road- 
side signs, these conditions would be 
relayed to the individual driver con- 
cerned so that he then would be able 
to take the necessary corrective actions 
to avoid collisions. 


(Continued on page 42A) 


ELECTRICAL ENGINEERING 
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Varex is the only capacitor whose winding, and a cause of higher electrical stress in 

elements are totally free of mechanical the adjacent paper dielectric. 

insertions in the active dielectric! : ; ; , 
This means lower current density, cooler operation, 

Varex engineers have eliminated these mechanical and appreciably longer life for Varex capacitors! 

insertions, or tabs, from the dielectric by means of 


eal ta mao OHIO BRASS COMPANY, MANSFIELD, OHIO 
the exclusive “extended foil” design. As shown 


above, every turn of foil extends beyond the paper eo 
dielectric and makes a broad contact with a plate 
under strong spring pressure. 


This exclusive Varex design has thus removed a 
possible source of mechanical damage during BUSHINGS - HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES - BRONZE VALVES 


PORCELAIN INSULATORS + LINE HARDWARE + CAPACITORS - LIGHTNING ARRESTERS 
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CHALLENGING R&D OPPORTUNITIES 


Fundamental and applied research in the fields of hydrodynamics, 
acoustics, electronics, network theory, servomechanisms, mechanics, 
information theory and noise reduction. Also design of electronic in- 
strumentation for underwater ordnance and application of analogue 
and digital computers. 


Opportunities for Graduate Study 
Faculty Appointments for Qualified Applicants 
Excellent Working and Living Conditions 


Send Resume to 


ARNOLD ADDISON, PERSONNEL DIRECTOR 
ORDNANCE RESEARCH LABORATORY 
THE PENNSYLVANIA STATE UNIVERSITY 
BOX 30, UNIVERSITY PARK, PA. 

















Professional Opportunities Are Available For 


Electrical Engineers 


with interest and experience 
in the following fields: 


e Design and Development of: 
Industrial Electronics and Power 
Controls and Instrumentation 
Electronics 


e Operation & Maintenance of 
Nuclear Devices 


For information please write to: 


Personnel Manager 


A Center for 
Nuclear Research 
md Development 


Brookhaven 
National 
Laboratory 


UPTON, LONG ISLAND, N. Y. 
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Industrial Notes 
(Continued from page 40) 


Union Carbide Plastics Co. 
New York, N.Y... 


Union Carbide Plastics Co., Divi- 
sion of Union Carbide Corp., 420 
Lexington Ave., New York 17, N. Y., 
has announced that the recently in- 
creased plant capacity at South 
Charleston, W. Va., for the production 
of polyvinyl ethyl ether resins, is now 
on stream. Polyvinyl ethyl ether resin 
is the binding force in the family of 
adhesives that maintain permanent 
“tackiness’ and bonding _ strength. 
They have been described as “the ad- 


hesives that never grow old.” 


Tracerlab—K eleket 
Waltham, Mass... 


Keleket’s image intensifier systems 
now have an intensification factor of 
3,000. This dramatic development is 
the result of the incorporation of a 
new high-gain, high-resolution inten- 
sifier tube into the system, thereby 
producing more than three times the 
gain found in conventional intensify- 
ing systems. Tracerlab—Keleket, 1601 
Trapelo Rd., Waltham 54, Mass. 


Airmatic Systems, Inc. 
Cleveland, Ohio... 


A high-speed pneumatic tube sys- 
tem, which automatically routes medi- 
cines, test samples, diagnostic charts, 
and routine clerical material to any 
one of 32 destinations, links the widely 
separated stations at the new Mt. 
Sinai Hospital wing with four 4-inch- 
diameter tube networks. It was in- 
stalled by Airmatic Systems, Inc., an 
International Telephone and _ Tele- 
graph Corp. (ITT) associate, located 
in Cleveland, Ohio. 


Sanders Associates, Inc. 
Nashua, N.H... 


A series of new flexible wiring de- 
signs, including twisted pairs, shielded 
cables, and multilayer harnesses of high 
density circuits are available as mass- 
produced, unit components for equip- 
ment manufacturers. Cost reduction 
advantages in semiautomatic wiring of 
assemblies and subassemblies are of- 
fered by the new Flexprint (registered 
trade mark) wiring developments. 
Wave or fountain soldering and dip 
soldering may be used, as well as end- 
less belt and infrared heating appara- 
tus. Sanders Associates, Inc., 95 Canal 
St., Nashua, N. H. 
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Circle’s 
Yo stele) ine) 


production 
aalcia 
means.. 


BETTER WIRE AND CABLE FOR YOU 


It isn’t enough to build cable quality 
in the laboratory. There has to be 
follow-through in production. 


And that calls for production men 
who not only care enough but know 
enough to consistently turn out top 
quality products. 


That’s why Circle production men 
“go to school.’”’ Periodically they 
attend lectures given by skilled lab- 
oratory technicians. They review 


such subjects as extrusion tech- 
niques, proper operating speeds, pro- 
duction line testing procedures, etc. 


In-plant training such as this is 
unusual for wire and cable men. It 
is one of many reasons, however, 
why Circle products have achieved 
a reputation for high quality. 


Next time you buy or specify cable, 
ask for Circle . , , there’s no finer 


cable made. © Trade Mark 








WIRE & CABLE 


a subsidiary of 
Cerro vt Pasco Corporation 


RUBBER COVERED WIRE & CABLE + VARNISHED CAMBRIC CABLE + PLASTIC INSULATED CABLE +» NEOPRENE SHEATHED CABLE + CIRTUBE® EMT 





Knopp Instrument- 
Transformer 
Testing Equipment 


ou can have fast, preci- 
sion testing with the Knopp 
Instrument-Transformer Test- 
ing Equipment. We present 
here a few of these Knopp 


instruments 


TYPES CTC-3 — (Current) 
and PTC-4 ( Potential ) 
Knopp Transtormer Compara- 


tor provides direct-reading oe 
means for determining the 
ratio error and phase angle of instru- 
ment transformers in terms of the known 
performance of a precision reference 
transformer used ;¢ the standard and 
by the Knopp One-to- 
Method. 
(left) TYPE GCT-1 Knopp 
Uniload Current-Transformer 
Testing Equipment, complete 
with built-in Knopp Trans- 
former Comparator and Knopp 
A.S.A Standard Burdens. 
Made for precision testing of 
60-cycle instrument current 
transformers Multirange—33 
ranges from 5 to 5000 amps. 
(right) TYPE 2J4—Knopp 
Uniload Potential Trans- 
former Test Set. Made 
for precision testing of 
instrument potential 
transformers. Multirange 
—ll ranges from 120 
to 14,400 volts 


Write now for full de- 
tails about this  time- 
and money-saving pre- 
ciston equipment 


KN Dept. A-15, 1307 66th Street 
OPP INC. Oakland 8. California ‘ 








RICHARD L. WHITE 
REPORTS ON METAL WORKING 
IN PUERTO RICO 


New report is free to manufacturers 


RICHARD L. WHITE, former president of 
the National Electrical Manufacturers 
Association, has prepared a 16-page report 
entitled ““A New Look at Metal Working in 
Puerto Rico.” Mr. White’s views are based 
on his experience in hardware and electri- 
cal appliance manufacturing over a thirty- 
five year period. 

Please send for your copy on your com- 
pany letterhead, stating your position. Write: 
Commonwealth of Puerto Rico, Economic 
Development Administration, Dept. A3, 
666 Fifth Avenue, New York 19, N.Y. 
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ELECTRICAL INSULATING PAPER 


® Dielectric strength — 300 volts ® Density: 1.30 — 1.35 
per mile ® Thickness from .004” to .030” 
® Tensile strength — 13 — 16,000 © 100% rag stock paper 
Ibs./Sq. In ® No sizing or fillers used. 
“Glazed roll” finish — others available. 
Can be combined with other materials. 
Available in rolls, sheets or coils. 


High Performance Electrical Insulators 


COPACO — Highest grade 100% rag insulation paper 
COPAREX — Economical grade 100%, rag insulation paper 


COPALAM — Class 8 asbestos — glass laminate insulation 
material 


Write for free samples, literature and name of 
nearest Coftrell representative. 


corTRELe (7001 Company Inc 


88 Purchase St. Fall River, Mass. 


470-9 














One of a series 
Let's get clear on— 
WHAT ENGINEERS DO 


Simply stated, engineers apply the sciences 
to give people use of nature’s materials, forces. 





Scientists make it known. Engineers make it 
useful. 





Scientists split the atom; engineers design 
and build the atomic power plants. 








All science known would benefit nobody if 
not applied by engineers to manufacturing, con- 
struction, mining, agriculture or the generation 


of power. 


These are the great engineered industries— 
all based on scientific knowledge. 











Engineers plan, design, produce, maintain 
and operate. To repeat: Scientists make it 
known. Engineers make it useful. 


Engineers Joint Council 
29 West 39th St., N. Y. 18, N.Y. 


For information call Pennsylvania 6-9220 
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AFTER 30 YEARS ON THE JOB... Okolite insulation still looks good. This unretouched photograph shows a 
section of 11.5 Kv power cable recently re-assigned by Duquesne Light Company. Note that the insulation is still 
flexible and resilient—workable. Tests made this year show the tensile strength has deteriorated very little, 
remaining more than 33% above the original specification figure. 


30-year-old Okonite cable still tests above specification figures... 


This is CABLE ' B Lit rE Ye new word for your vocabulary 


pil’-i- ty) new word. 
d manufacture elec- 


i i rformance. - 
trical cables that give outstanding pe 





ili a'ble- 
ple’bility (a> 
a 1. Ability to design an 


i jence 
2. Having long background and a — “4 
es ble research and application. . ar oe 
ain derstanding of customers pro See 
ene oi ess to serve faithfully and dedica 
a7 Syn. The Okonite Company. 
o Pp ‘ 


This is Okonite Cable’bility at work. It’s “Old Faithful” — 
a 1250 MCM, Okolite-insulated power cable made in 


1929, now carrying on a new career as a mine power feeder 
for Duquesne Light of Pittsburgh. 


“Old Faithful” began service as an 11.5 Kv lead from 
switchyard to transformer, handling 15,000 KVA loads. 
During World War II, it saw fifteen years of full load oper- 
ation, 24 hours a day. Then in 1957 it was replaced with 
a larger cable to handle even greater loads. But it was 
found still suitable for demanding tasks as a power feeder. 


There are Okonite “Old Faithfuls” in use today in every 
application . . . yours too. Because, as in 1929, Okonite 
still produces the most dependable cables on the market. 
The reason is Cable’bility. The Okonite Company, Sub- 
sidiary of Kennecott Copper Corporation, Passaic, N. J. 


where there’s electrical power... there’s OKONITE CABLE 








Trade Literature... 


Proceedings of 
Technical Meetings ... 


This 29-page catalog lists and 
describes the published proceedings of 
126 selected meetings, conferences, and 
symposia held during the past 10 years 
in which the Atomic Energy Commis 
sion or its contractors were sponsors, 
cosponsors, or Major participants. The 
availability and price of the proceed 
ings of each of the meetings listed are 
shown. The proceedings are grouped 
under 19 subject areas: accelerators, 
lnology and medicine, chemistry, com 
puters, controlled thermonuclear re- 
actions, education, fission products, 
general subjects, heat transfer, hot 
laboratory practice, industrial hygiene, 
mstrumentation management, metal- 
lurgy, nuclear safety, nuclear ship pro 
pulsion, physics, reactors, and waste 


processing The Atomic Energy Com- 


mission Technical Information Service 


Extension, P.O. Box E, Oak Ridge, 


Tenn 


Rectifier News, Winter Edition... 


\n 8-page technical newslette1 
published by International Rectifier 


Corp. contains a 4-page article entitled 
“Properties ol Semiconductor Devices 
Affecting Voltage Division,” in’ which 
voltage distribution and various meth- 
ods to achieve equality are discussed, 
analyzed, and recommendations made 
for the solution of specific problems. 
Write on letterhead requesting Recti 
fier News, Winter Edition, RW-1259, 
to International Rectifier Corp. 1521 
E. Grand Ave., El Segundo, Calif. 


Servo Analyzer Brochure ... 


\ 4-page, 2-color brochure on the 
Metrolog 200 Series of servo analyzers 
describes how transfer function chat 
acteristics of a system or separate com 
ponent can be measured quickly and 
easily through the complete and auto 
matic reduction of gain—phase data 
between any two signals in the system 
or the input and output of the compo 
nent. Details are given relative to di 
rect readout and automatic plotting 
capabilities which provide frequency 
in cps, phase angle in degrees, and 
amplitude ratio in db. Metrolog Corp., 
169 N. Halstead St., Pasadena, Calif. 


(Continued on page 57A) 





Exceptional 


ENGINEERING 
OPPORTUNITY 


With One of The Nation's 
Leading Growth Companies 


AMERICAN-MARIETTA 


A diversified company, American-Mari- 
etta has had 46 years of consistent, 
rapid growth and uninterrupted profit- 
ability based on progressive manage- 
ment, a continuous research and devel- 
opment program, and growth products 
in many fields: adhesives and resins, 
cement, lime and refractories, construc- 
tion products, paints and finishes, print- 
ing inks, sealants, metallurgy, and en- 
vironmental and control equipment. 
Three-quarters of our management 
group are technically trained. 

Excellent position with our Central En- 
gineering group in Chicago is now 
available for experienced engineer in- 
terested in long-range career opportuni- 
ties, o variety of creative, challenging 
assignments, and complete responsibil- 


ity for project development: 
ELECTRICAL ENGINEER, graduate, 
with five to fifteen years experience in 
design, estimating, supervision of draw- 
ings and preparation of specifications for 
lighting and secondary power distribu- 
tion systems and electrical and electronic 
controls of industrial processing plants. 


This position provides attractive starting 
salary with liberal merit increases based 
on ability and initiative. A full program 
of benefits is available, including a 
company-sponsored educational pro- 
gram. 

All replies confidential. Send resume to: 
J. R. LYTLE 
American-Marietta Company 
101 East Ontario Street 
Chicago 11, Illinois 

















parture from tradition. 





Electrical Engineer 


Project Development on New Ignition Systems 


Leading international automotive parts manufacturer has 
challenging opportunity for a capable man. Experience in 
magnetic distributor or other high voltage devices, instru- 
mentation and insulating materials associated with engine 
ignition. Sufficient theoretical electrical knowledge required 


for practical application in the development of this project. 


This is an excellent opportunity for a creative man seeking 


the challenge to associate himself with an exciting new de- 


Qualified men send resume giving information regarding 


experience and salary requirements to: 
Box 74 
Electrical Engineering 
33 West 39th Street 
New York 18, N. Y. 





























PHYSICIST 
OR 
PHYSICAL 
CHEMIST 


for Basic Research 
on Electrical 
Contacts and Brushes 


One of the country’s oldest and 
largest manufacturers of carbon, 
graphite, & metal powder prod- 
ucts has opportunity for  top- 
ranking scientist in a_ funda- 
mental field where professional 
activities and technical papers 
are encouraged, 

Work involves surface phe- 
nomena and the fundamental 
physical processes associated with 
friction and commutation. Work 
will be done in association with 
Dr. Ragnar Holm, a leading au- 
thority on contacts, in fully- 
equipped, new labs. 

Company offers the usual fringe 
benefits and enjoyable living in 
the mountains of Pennsylvania. 
School and hospital facilities are 
excellent. Any age or degree of 
experience will be considered 
and salary will be in proportion. 
All replies held in strictest con- 
fidence. Send resume to: 


Dr. E. I. Shobert, HI, 
Mgr. of Research 
STACKPOLE CARBON 
COMPANY 


St. Mary’s, Pa. 
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EDGE-ON HYFEN 


m PRINTED CIRCUIT CONNECTOR 


al 


a \ 


FEATURES:- 


bifurcated undulating accordion 
spring assures multi-point contact 


shortest front-to-back dimension available— 

lightest in weight—no insulating sleeves needed 

closed entry face protects springs and self-aligns warped ®@ low board insertion 

boards and withdrawal forces 
@rvren tips (straight shank-solid barrel) have multi-point 

contact surfaces and independent detent locking action 
ts Fae plated, crimp-type, snap-in, removable HYFEN tips 

with insulation grips take single or multiple leads © commoning clips and jumpers available 
GQ Iose1 entry on wire lead side prevents oversize probe for joining circuits 


damage @ polarizing key available for any contact position 
1 or 2 wire leads for each board position on each side for pre-notched boards 


NORWALK, CONNECT. e@ BICC—BURNDY Ltd., Lancs., England e@ in Continental Europe: Antwerp, Belgium @ TORONTO, CANADA 


e designed for dry circuit as 
well as power applications 
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ELECTRICAL ENGINEERS 


Openings in our St. Louis Office. Permanent positions 
for recent graduate or experienced electrical engineers, 
or those with qualifying experience on the design of 
various types of electrical systems. Registration rec- 
ognized. Experience should include power plants or 
industrial power systems, related controls, and working 
knowledge of schematic and wiring diagrams. Im- 
portant fringe benefits. Submit brief resume of educa- 
tion and experience. Replies confidential. 


SVERDRUP & PARCEL ENGINEERING 


COMPANY 
915 OLIVE STREET, ST. LOUIS 1, MISSOURI 











ELECTRONICS ENGINEER 


® To be key member of small integrated group 


@ Interesting, challenging opportunity in Re- 
search and Development problems of an 
Industrial nature. 


Duties include preliminary analysis, design and de- 
velopment of experimental equipment and the design 
and testing of prototypes. Wérking knowledge of auto- 
matic controls for industrial machinery, high voltage 
rectifier equipment or high voltage gaseous discharges 
desirable. Some design and development experience 
required. 

Send resume to H. W. Buswell, Employment Super- 


visor, Koppers Company, Inc., Metal Products Divi- 
sion, P.O. Box 298, Baltimore 3, Maryland. 











ELECTRICAL ENGINEER 


STRONG MIDWEST MANUFACTURER LOCATED NEAR 
A FINE CULTURAL AND EDUCATIONAL CENTER 
WANTS EXPERIENCED INDIVIDUAL FOR HEADQUAR- 
TERS SALES STAFF. PREVIOUS SALES, ADMINISTRATIVE 
OR DESIGN EXPERIENCE REQUIRED. ELECTRIC UTILITY 
BACKGROUND HELPFUL. COMPANY OFFERS GOOD 
SALARY, ADVANCEMENT INCENTIVE, FULL BENEFITS 
AND EXCELLENT WORKING CONDITIONS. SEND COM- 
PLETE RESUME IN CONFIDENCE. BOX 73, ELECTRICAL 
ENGINEERING, 33 WEST 39TH ST., NEW YORK 18, N. Y. 





ELECTRICAL ENGINEER 


Excellent opportunity for graduate engineer; some industrial 
or power generation experience desirable; challenging and 
diversified work involving all product divisions of company; 
assignments include design of automatic controls, approval 
of electrical drawings and specifications, developing and 
running tests of electrical equipment with occasional field 
trips to customer installations. 


Write giving personal data, including age, experience and 
salary expected. Replies strictly confidential. 


Employment Manager 
NORDBERG MANUFACTURING CO. 


Milwaukee 1, Wisconsin 

















ELECTRICAL 
ENGINEER 


Graduate electrical engineer with 
experience in automation, com- 
munications, telemetering and ca- 
thodic protection. Headquarters in 
Colorado Springs, Colorado. 


WRITE: 

Personnel Department 
Colorado Interstate Gas Company 
Box 1087 
Colorado Springs, Colorado 

















HIGH-PRESSURE PIPE-TYPE CABLE INSTALLATIONS 
IN THE WESTERN HEMISPHERE 
OPERATING AT 69KV AND ABOVE 


Information on location and details of construc- 
tion of operating lines of high voltage cables has 
been collected in this 23-page publication by Sub- 
committee VII—Cable Supply Systems, AIEE Com- 
mittee on Insulated Conductors. It is anticipated 
that this February 1959 publication S-110 will be 
followed at suitable intervals by supplementary lists 
to keep it up-to-date. 


| 


| ° ; 
| The Engineering 
Societies Library 
} 

can be your library department. To your com- 

pany a trained staff and a fully equipped li- 
| brary would be a valuable addition. About 
| 180,000 engineering texts, and extensive files | 
| of periodicals of use to engineers, are avail- | 
| able for further research to meet your specific 
_ needs—patents, design, research, construction, 
| and management problems. Charges cover | 
| only the cost of the service, and represent but | 

a fraction of the value you will receive. 


| The Engineering Societies Library 
29 West 39th Street, New York 18, N. Y. 
Mr. Ralph H. Phelps, Director 


| Please send me information pamphlet, on services 
| available, and their cost. 


























S-110 is available at $1.00 from the Order De- | BONING hoes ois sac cece s.03s 6 Se ess hi ees coon 
partment, | | 
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AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS aaa 
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OUR HERO 








Field rings were breaking brushes! 




















TIONAL stopped brush breakage! 


TRADE MARK 


DOWN-TIME COULD HAVE COST THIS POWER COMPANY A FORTUNE! 


PROBLEM: Threading and grooving of 
the steel field rings on giant turbine 


generators. 






RECOMMENDATION: “National” brush grade 634. 


4 RESULTS: This brush eliminated threading, 
Pm, grooving and resisted breakage and chipping 


“RED” BLACKBURN 





when applied to eccentric rings. 


Contact your “National” Brush Man 


° 
“National”, “‘N”’ and Shield Device, and ‘‘Union Carbide” are registered trade-marks of Union Carbide Corporation 
NATIONAL CARBON COMPANY : Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N.Y. 


OFFICES: Birmingham, Chicago, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco * CANADA: Union Carbide Canada Limited, Toronto 
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CLASSIFIED ADVERTISING 


for help and situations wonted, $2.25 per line, min- 
imum 5 lines, meaximum 30 lines. Sale and purchase 
of used machinery, etc., $3.00 per line, not avail- 
able to dealers. Address orders to: Classified Section, 
ELECTRICAL ENGINEERING, 6th Floor, 33 West 39tn 
Street, New York 18, N. Y¥ 

When onswering an advertisement, send ail replies 
to box number specified, c/o ELECTRICAL ENGINEER- 
ING, 6th Floor, 33 West 39th Street, New York 18, 
N. Y., unless other address is given. 





Positions Open 


FIELD ENGINEER FOR IN-PLANT INSTRU 
MENT CALIBRATION. Engineer or technician 
experienced in checking and calibration of 
electrical instruments and test apparatus, pret- 
erably as used in electric wire and cable plants. 


Permanent, full time field work, substantial 
travel and heavy personal responsibility. Old 
line organization. Send resume and salary re 


quirement to Box 76. 

ELECTRICAL ENGINEER. Graduate electrical 
engineer to supervise group of technicians in 
development of automatic assembly and testing 
equipment. Experience with electrical and elec- 
tronic circuits, pneumatics and gydraulics re- 
quired Excellent salary and benefits Send 
resume to: Square D Company, Personnel De 
partment, Circuit’ Breaker Division, 3700 6th 
Street S.W., Cedar Rapids, Iowa 


CHIEF ENGINEER. Graduate electrical engi 
neer. Five to ten years experience in the de- 
sign and development of small electric motors. 
Excellent opportunity with a leading medium 
sized manufacturer Location—Ohio Submit 


complete resume to Box 79 

MECHANICAL ENGINEER. Graduate Engi- 
neer to be responsible for the design and de- 
velopment of Electro-Mechanical Circuit Break- 
ers and related = devices $ to 10 years 
experience desired. Company pays plant inter- 
view visit and relocation expenses. For details 
write outlining background and interests to: 
Mr. O. L. Gillen, Personnel Director; SQUARE 


D COMPANY, EC&M Division, 4500 Lee Road, 
Cleveland 28, Ohio. 


ENGINEERS. For manufacturer of electrical 
products expanding Engineering, ‘Development, 
and Research facilities. Recent graduates with 
EF or ME degree. Supervisory potential desired 
Optical designer—BS-EE or Physicist, expe- 
rienced, Photometrist—BS-EE or Physicist, ex- 
perienced, Salary commensurate with ability and 
experience, Excellent supplementary benefits and 
retirement plan with a secure future. Location 
Central New York State. Write to Box 80 














Service Available to 


| Indexing and Abstracting 
| 
| Electrical Engineers .. . 


| QUALIFIED EDITORS 1,500 
| Technical Periodicals—Bulletins—Reports— 
| Transactions of Government Bureaus—In- 
stitutes—Research Organizations—Etc. 


review 


|Write THE ENGINEERING INDEX—_ 
| Inc., 33 West 39th St, New York 18, | 
N. Y., for 16-page catalog describing 
249 “Field of Interest” Divisions. 
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ELECTRIC MOTORS DESIGN. Our client, a 
highly rated custom-builder of AC and DC in 
tegral H.P. motors seeks an Electrical Engineet 
with good motor design experience. Location 
Chicago. Up to $10,000 or open to start. Send 
resume to A. H. Meroney, c/o A. H. Meroney 
and Associates, 5 N. Wabash, Chicago 2, Illinois. 


I ELECOMMUNICATIONS ENGINEER. Major 
eastern railroad now actively engaged in every 
area of communications is seeking experienced 
communications engineer who desires: 1) Prac 
tical application of his training and experience 
in all phases of communication; 2) Salary range 
$9,000 year and benefits with definite growth 
potential leading to management position. Can- 
didate should have 3 to 5 years experience in 
communications field, Send confidential resume 
to Mr. R. R. Hicks, Director of Personnel 
Services, N.Y. Central System, New York 17, 
N.Y. 


TEACHER in Electrical Engineering beginning 
September, 1960. One qualified and interested 
in teaching fundamental undergraduate courses 
plus one graduate course. Ph.D. or M.S. re- 
quired with salary and rank dependent on qual- 
ifications. City location with many industrial 
contacts. Apply Department of Electrical Engi- 
neering, St. Louis 8, Missouri. 


WAN TED—ELECTRICAL ENGINEERS. Mini- 
mum five years experience in Public Utility 
Distribution, Transmission, Metering and Relay- 
ing. Required for permanent, responsible posi- 
tions in Venezuela. Spanish an asset but not 
essential. Good living conditions. Starting salary 
of $13,000 per annum. Write to Box 78. 


TRANSFORMER ENGINEERS wanted. Sales 
or Service, Mechanical Design, Electrical Design, 
Production or Industrial. Excellent prospects for 
top men with rapidly expanding company. 
Write or call PRECISION TRANSFORMER 
CORPORATION, 2218 West Lake Street, Chi- 
cago 12, Illinois. Telephone SEeley 8-2906. 


SEMI-CONDUCTOR EQUIPMENT ENGI- 
NEERS. Wanted for design work and silicon 


heavy duty rectifier power —e with ratings 
to 10,000KW—excellent pay, benefits, and op- 
portunity in Los Angeles, California area. All 
resumes and interviews confidential. Write to 
or phone Philip Diamond, President (Phone 
ORegon 8-2715) Perkin Engineering Corpora- 
tion, 345 Kansas Street, El Segundo, California. 


ELECTRICAL ENGINEER to work for inter- 
nationally known engineering and consulting 
firm in Boston area. E.E. degree with 10 years 
experience in electric power field including 
system planning and familiarity with analog 
and digital machines relating to system faults, 
load flows and stability. Please forward resume 
including salary requirements to Box 81. 


MECHANICAL ENGINEER with knowledge of 
instrumentation for vibration and shock. Send 
detailed confidential resume to: Manager of 
Technical Employment, JACK & HEINTZ, INC., 
Electrical systems for ground support, missiles, 


aircraft, 17600 Broadway Avenue, Cleveland lI, 
Ohio. 
MSEE with 5 years experience in electronic 


circuit design and development, specifically in 
magnetic and semi-conductor devices. Send de- 
tailed confidential resume to: Manager of Tech- 
nical Employment, JACK & HEINTZ, INC., 
Electrical systems for ground support, missiles, 
aircraft. 17600 Broadway Avenue, Cleveland lI, 
Ohio. 


MECHANICAL ENGINEER for Rotating Elec- 
trical Machinery with 8 to 10 years experience 
for high speed, high temperature machine 
design for special application. Send detailed 
confidential resume to: Manager of ‘Technical 
Employment, JACK & HEINTZ, INC.,, Elec- 
trical systems for ground support, missiles, air- 
craft. 17600 Broadway Avenue, Cleveland 1, 
Ohio. 


MSEE degree with at least 5 years experience 
in feedback controls and analog computation; 
systems simulation. Knowledge of rotating ma- 
chinery helpful. Send detailed confidential 
resume to: Manager of Technical Employment, 
JACK & HEINTZ, INC., Electrical system for 
ground support, missiles, aircraft. 17600 
Broadway Avenue, Cleveland 1, Ohio. 
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DOCTORATE DEGREE and at least 5 years 
experience in analysis of power systems and 
power conversion systems. Knowledge of rotating 
machines in non-linear network theory desirable. 
Send detailed confidential resume to: Manager 
of Technical Employment, JACK & HEINTZ, 
INC., Electrical system for ground support, 
missiles, aircraft. 17600 Broadway Avenue, Cleve- 
land 1, Ohio. 


ME or MS in Math—for analytical work in 
thermodynamics and heat transfer. Send detailed 
confidential resume to: Manager of Technical 
Employment, JACK & HEINTZ, INC., Electrical 
system for ground support, missiles, aircraft. 
17600 Broadway Avenue, Cleveland 1, Ohio. 


Positions Wanted 


ELECTRICAL, — Electronics, Administrative, 
Management Engineer. Regular P.E. in Califor- 
nia, Washington D. C., and Pennsylvania. 50. 
Good achievement record in getting things 
done. Experience: 7 years electric power services 
and operation, handling technical, complaints, 
contracts, operation problems plus 19 years with 
large electrical organization in USA and Carib- 
bean areas with broad supervisory, direction and 
administrative responsibility for heavy technical 
project planning and scheduling. Willingly ac- 
cept management responsibility. Interested in 
long term employment at what the job is worth. 
Write to Box 77. 


ELECTROMECHANICAL ENGINEER. 36. 
Over ten years of design and supervision of 
power plant and heavy industry project. Spe- 
cialized in control, automation, instrumentation, 








including nuclear reactor protection. $12,000. 
Home New York. Write to Box 75. 
A.LE.E. TRANSACTIONS wanted to buy for 


cash back volumes and sets, also other scientific 
and technical Journals—E. E, ASHLEY, 27 East 
2Ist Street, New York 10, New York. 








Second Report on 
Survey of Electric 
Utility Applications 
of Digital Computers 


DECEMBER 1958 


This report lists and describes 
briefly electric utility applications 
of digital computers. A revision of 
an earlier Conference Paper on the 
same subject, CP58-243, the report 
is reasonably complete, contribu- 
tions having been solicited from 
every privately or publicly owned 
utility system with over 75,000 
customer meters. 


The extensive, 121l-page report 
was prepared by the Computer 
Application Subcommittee of the 
AIEE System Engineering Com- 
mittee, and the AIEE Applications 
Subcommittee of the AIEE Com- 
puting Devices Committee. 


Publication S-109 is available 
for the price of $1.50 from the 
Order Department, 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 W. 39 St. e N.Y. 18, N.Y. 
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Hang up the “climbers”! 


New JFR regulators offer safe, ground-level adjustment 


It’s standard with Allis-Chalmers! Position indicator drag 
hands adjust from the ground at the remote control panel. 
Saves poles, ends risky pole climbing and makes recording of 
operation range practical. At the push of a button, indicator 
drag hands are reset on large, easy-to-read face with reflecting 
numbers and indicator hand. 


There’s much more for you in this all-new design. It’s the 
most advanced regulator on the market today. New sight indi- 
cator gives you fast check of oil level. Newly designed cover, 
with hidden bushing mounting studs, cuts maintenance. JFR’s 
now lower, lighter . . . slashes transportation, handling and in- 
stallation charges. Ask your nearby A-C office for new JFR 
bulletin 21B7977E or write Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 


Feather-Touch is an Allis-Chalmers trademark. 





External by-pass 
arrester 


Obstruction-free cover 


Electrical resettable 
position indicator 


Oil sight gauge 
Feather-Touch control 


A-1216 
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product lines for company manufacturing: (1) 
slip rings, (2) switches, (3) relays. Will be 
responsible for promotional activity, etc. Ex- 
perience in electro-mechanical component sales, 
with some supervisory experience in sales field. 
National sales set-up, both through manufac- 
turers’ representatives and direct sales. Some 
travel. Salary, $10,000-$11,000 a year, plus profit 
sharing. Location, northern New Jersey. W8589. 





ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC. 


(Agency) 


ENGINEERS. (a) Microwave Engineers, inter- 
ested in broadening background into field of 
controlled RF penetration of physical or 
chemical media. B.S., M.S., or Ph.D., with 
the three to ten years’ experience in microwave 
techniques. Salary, to $15,000 a year. (b) Electro- 
Mechanical Engineers with experience in appli- 
cation of semi-conductors, magnetic amplifiers 


San Francisco 
57 Post St 


New York Chicago 


8 West 40th St 29 East Madison St. 


sult of these listings you will pay 
regular employment fee of 5% of the first 
year's salary if a non-member, or 4% if a 
member. Also, that you will agree to sign 


These items are listings of the Engineer- 
ing Societies Personnel Service, Inc. This 
Service, which cooperates with the na- 
tional societies of Civil, Electrical, Mechani- 





cal, Mining, Metallurgical, Petroleum, and our placement fee agreement which will be 
Chemical Engineers, is available to all en- 
gineers, members and non-members, and is 
operated on a nonprofit basis. If you are 
interested in any of these listings, and are 
not registered, you may apply by letter or 
resume ond mail to the office nearest your 
place of residence, with the understanding 
that should you secure a position as a re- 


A weekly bulletin of engineering positions open is available at a subscription 
rate of $3.50 per quarter or $12 per annum for members, $4.50 per quarter or 


$14 per annum for non-members, payable in advance. 


mailed to you immediately, by our office, 
ofter receiving your application. In sending 
applications be sure to list the key and job 
number. 

When making application for a position 
include eight cents in stomps for forward- 
ing application to the employer and for re- 
turning when possible. 








Positions Available 


Ne York 
CHIEF ENGINEER, graduate 


chanical with experience in the design of 
electro-mechanical instruments, their 
test and quality control, for com 
manutactures electric fans, 
interlock switches, heat ex 
Liberal salary, plus profit 
Location, 


Office 


electrical or me- 


rotating 
manutacture, 
which 
blowers airflow 


pany motors 
changers and controls 
Sharing and benefit employee plans 
New York State. W8701. 


MAN- 
with a 
R & D 


RESFARCH AND DEVELOPMENT 
AGER, to 45, graduate electrical, 
minimum of ten years’ experience in 
for company manufacturing micro switches, 
electrical wiring devices and hardware. Real 
opportunity for advancement. Salary, $15,000- 
$18,000 a year. Location, East. W8688. 


ELEC 


neer 


PRICAL ENGINEERS. (a) Project Engi- 
Senior, electrical graduate, with experience 
designs of and temperature 
control equipment. Salary open. (b) Sales Engi- 
graduate electrical, with outstanding sales 
record in the electrical control field for process 
and manufacturing equipment. Salary open. 
Location, Connecticut. W&8686, 


on system process 


neer 


ELECTRONICS ENGINEER, graduate electron- 
electrical with several years’ 
experience, to be for designing the 
electronic and laboratory 
mstrument, supervising activities of electronics 
engineering group and coordinating activities 
of this group with all groups in the department. 
Salary, $11,000-$12,000 a year: liberal employee 
benefits. Location, western Pennsylvania. W8660 


cs Or engincer 
responsible 


electrical portions of 


CHIEF ENGINEER, graduate’ mechanical, 
chemical or electrical, with Master's in instru 
mentation and control desirable; experience in 
systems engineering in instrumentation manu 
facturing, application engineering, sales manage- 
ment and = supervisory background desirable. 
Will design and apply instrumentation systems 
for power and process applications; act as 
liaison agent with companies manufacturing 
systems; supervise estimating and service depart- 
ment, etc. Salary, $10,000 a year, plus profit 
participation. Location, New York, N. Y. W8656 


ELECTRICAL ENGINEER, graduate, prefer- 
ably with experience in design of small power 
transformers, for customer design and develop- 
ment for a specialty transformer department. 
Location, Pennsylvania. W8654 

QUALITY CONTROL ENGINEERS. (a) Senior, 
electrical, with a minimum of four years’ ex- 
perience, to work with design engineer in 
selecting to meet government MIL specifications 
and reliability standards, work with non- 
standard electronic components to secure mili- 
tary approval supporting test data, etc. Salary, 


52A 


Engineer, me 
experi 
vears’ without 


to $10,000 a year. (b) Associate 
chanical or electrical, two to tour 
with degree, five to eight 
knowledge of standard electronic com 
ponent parts in relation to military specifica- 
tions. Will work with design engineers in 
selecting components to meet military specifica- 
tions and reliability standards. Salary, to $8320 
a vear. Location, New Jersey Metropolitan area. 
W8640. 


vears 
ence 


degree; 


ENGINEERS. (a) Application Engineers, elec- 
trical graduates, for manufacturer of large 
synchronous and induction motors, synchronous 
generators, motor control and = switchgear, to 
check proper application of equipment to suit 
customers’ needs. Must be sales type as position 
could lead to outside sales in field office. Salary 
commensurate with experience and ability. (b) 
Design Engineers, electrical graduates, for work 
in synchronous and induction motor design 
departments and in insulation department. 
Salaries open. Location, Midwest. W8636. 


ASSOCIATE EDITOR, electrical graduate, 
interested in journalistic and editorial 

trade publication. Some experience 
utility desirable. Salary, $7200-$10,000 
Midwest. W8616. 


young, 
writing for 
in electric 
a year. Location, 


ENGINEERS. (a) Sales Engi- 
graduate electrical, for the 

storage batteries to 
Need not have previous 
interested in 


ELECTRICAI 
neering Trainee, 
sale of industrial type 
OEM national accounts 
sales experience but should be 
making a career in sales. Some travel. Salary, 
$6500-$7500 a year. Headquarters, East. (b) 
Methods Engineer, graduate electrical or me- 
chanical, with from one to five years’ experience 
in manufacturing methods as would be involved 
in the manufacture of lead and storage bat 
teries. Salary open. Location, East. W8612. 


electrical, 
with some 


TECHNICAL 
mechanical or 
administrative 
Should have worked on 
consulting firms writing proposals or having 
done some technical writing. Will consider 
young engineers who have worked on college 
vear book or newspapers. Salaries open. Loca- 
tion, Illinois. W86l11 


WRITERS, graduate 
chemical engineers, 
ability or interest in writing. 
editorial staff or with 


ELECTRICAL ENGINEER, for 
research, for expanding university program to 
teach in all electrical engineering fields. Re- 
search primarily in microwave electronics. Rank 


and salary open. Location, East. W8602(a). 


teaching and 


PROFESSOR, for electrical engineering faculty, 
for teaching communications, high frequency, 
circuits, etc. Research if desired. Location, 
Ohio. W8599. 


PRODUCT SALES SUPERVISORS, preferably 
graduate mechanical or electrical engineers, 30 
to 40, one to supervise sales of each of three 
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and tubes including high voltage and regulation 
circuits, servo-controls and sensing devices. B.S. 
or M.S. with three to five years’ recent experi- 
ence. Salary, to $16,000 a year. (c) Electrical 
or Mechanical Engineers, with three to ten 
years’ experience in metal joining and ultra- 
sonics in field of complete equipment design of 
light to medium duty imdustrial machinery. 
Salary, to $16,000 a year. (d) Transformer 
Design Engineers,, B.S. or M.S. in E.E., with 
two to eight years’ experience in correlation of 
physical and operating characteristics in design 
of transformers and/or related magnetic com- 
ponents. Salary, to $15,000 a year. Location, 
New England. W8582. 


MAINTENANCE SUPERVISOR, graduate elec- 
trical, with two years’ industrial experience, 
preferably with some electro-mechanical combi- 
nation and electronic control knowledge. Will 
be responsible for handling assigned project 
work both electrical and mechanical; develop 
and maintain an up to date continuous mainte- 
nance program; assist in development of new 
equipment. Salary, $7000-$8000 a year. Location, 
central New Jersey. W8542. 


SALES ENGINEER, R & D, electrical, with 
knowledge of electronic systems and about three 
to five years’ successful military sales experience. 
Should have had or hold military clearance. 
Responsibility will be to acquire R & D con- 
tracts in prescribed product or research areas. 
Extensive travel. Should be willing to relocate 
in future, Salary open. Headquarters, New York 
Metropolitan area. W8534. 


RADIO COMMUNICATIONS ENGINEER, 
electrical graduate, with experience in the de- 
sign of radio transmitting and receiving stations; 
also in microwave as well as low and medium 
high frequencies is desirable. Must be willing 
to accept foreign field assignments. Company 
pays placement fee. Headquarters, New York, 
N. Y. W8505. 


DEVELOP- 
ceramic type 
electronic 
of = syn- 


DIRECTOR, RESEARCH AND 
MENT, for manufacturing of 
high temperature’ insulation — for 
applications including manufacturing 
thetic minerals and crystals and inorganic mold- 
able materials. Salary, $15,000 plus profit sharing 
or stock option plans. Location, northern New 
Jersey. W8410. 


Chicago Office 
DEVELOPMENT ENGINEER, graduate E.E., 


to 35, with one or more years experience in 
electrical engineering, electromagnetic design or 
development magnetic materials, solid state de- 
vices—materials; circuits, electronic computatior 
etc. Must be design engineer with strong engi 
neering fundamentals background, working 
closely with advance engineering establishing 
and apply feasibility in form of short-range 
development and design work. Salarv, $7000 
$9000 a vear. Employer will pay fee. Location 
Illinois. C7942. 


ENGINEERS. (a) Electronic Design Engineers, 
graduate engineers, with three or more years’ 
experience in design and development of equip- 
ment, some of which should include work on 
television circuitry. Duties: Design and develop- 
ment of closed circuitry television equipment, 
cameras, monitors and accessory equipment; 
later other electronic equipment for industry. 
(b) Physicist to supervise, operate and provide 
technical know-how for a lab facility presently 
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Safe performance 
of 4 operations in proper sequence 


assured by KEARNEY 
REGULATOR By-PAss 


DISCONNECT 


KEARNEY Regulator By-Pass 
Disconnects in a 15,000 volt, 
3 phase, open delta regulator 
installation. 





@ no danger of accidentally dropping load 


@ no hazard from interrupting exciting current 





With the same motion—in the same time—required 
to open one conventional disconnect, the KEARNEY 
Regulator By-Pass Disconnect: 


shunts the line leads to by-pass the regulator—opens 
both leads to the series winding—safely interrupts the 
exciting current. 


What’s more, you realize substantial savings in cost 
of switches, installation time, supporting structure 
and leads, because only one KEARNEY By-Pass 
Disconnect is needed for each phase of a regulator 
installation, compared to three single-throw discon- 
nects. And the operator has maximum safety, since 
all switches can be located on the same side... 
visible from one point! 


JAMES R. KEARNEY CORPORATION, General Offices: 4224-42 Clayton Avenue, Sf. Louis 10, Missouri 
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Selectively Coordinated lead centers give maximum 


service continuity ... and now cost you less 


1. SAVE UP TO $600 PER BREAKER because General 
Electric has eliminated the price premium for selective 


trips when supplied with G-E switchgear equipments. 


2. SAVE UP TO $630 PER BREAKER by using manually 
operated, stored-energy breakers in place of electrical 


units formerly required. 


Total savings vary from $465 to $930 per breaker, 


depending on size. 


How much can you save? Ask your 


General Electric sales engineer. 

















General Elec 


Load Center 


at L 


YOU NOW 
PAY LESS 


SELECTIVELY 
COORDINATED 
LOAD CENTERS 

MINIMIZE 
DOWNTIME 


SIMPLY 

SPECIFY 
SELECTIVE 
COORDINATION 


tric Selectively Coordinated 


Unit Substations now are... 


Yours 
ower Cost 


You can purchase G-E Selectively Coordinated \oad 
center unit substations at new low prices. General Electric 
has eliminated the price premium normally charged 
for this inherently higher-cost, more highly-engineered 
product. This means that you can now get superior 
service for the same price as the more common, but 
less “intelligent,” fully-rated load center unit substation. 
Further savings can be realized by the use of manually 


operated stored-energy breakers. 


In the Selectively Coordinated \oad center, the trip- 
ping times of the main and feeder breakers are coordinated 
so that during short-circuit conditions, power is removed 
only from the faulted feeder. Power continues to flow 
to the unfaulted feeders—thus preventing costly, un- 


necessary downtime. (See diagram below.) 


Order the Selectively Coordinated load center. Upon 
delivery, you will receive time-coordination curves which 
show you the factory-preset characteristics of each 
breaker, how they combine to assure you of the best 
possible service continuity. 

For more detailed information, contact your nearest 
G-E Apparatus Sales Office or write to General Electric 


Co., Schenectady 5, N. Y. for bulletin GEA-3592. 531-01 


HOW Selective Coordination PREVENTS UNNECESSARY DOWNTIME 


WITH G-E SELECTIVELY COOR.- 
DINATED load center unit sub- 
stations, feeder breakers are 
adjusted to clear any magnitude 
of feeder fault. The selective 
main breaker preserves power 
continuity to unfaulted feeders. 


This main Breaker 
WAITS... 








- « « « UNTIL this 
breaker clears the 


feeder fault. > ) 


xX 








Progress ks Our Most Important Product 


GENERAL @@ ELECTRIC 








«<* 


po-si‘tion 


a, 


Problem: Determine positional accuracy of automatic 


inertial navigation system. 


Solution2CeCetrea: bho headonpet vor Leon ies " visual Type pct 
11 Periscope Systém or submarrne Radiometric et, ee 


Sextant, Mark II. 
Result: Bird away and on target. 


Pioneering by Nortronics’ Precision Products 
Department in the field of navigation and stabilization 
systems has created unique career opportunities in 
advanced design, production and applications 


engineering. 


PRECISION PRODUCTS DEPARTMENT 


€) NORTRONIC > monwoon masszomaserr 


Highway #46 2486 Huntington Drive 
A Division of NORTHROP CORPORATION Teterboro, New Jersey San Marino, California 
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Trade Literature 
(Continued from page 46A) 


Wall Chart of 
Conversion Factors ... 


A very useful reference table for 
engineers and other executives in wall 
chart form includes common conver- 
sions such as inches to centimeters or 
watts to hp as well as many conver- 
sions that are difhcult to locate in 
reference manuals. For a_ free wall 


CONVERSION FACTORS 


ee ENS a NN NR 








chart of conversion factors, write Preci- 
sion Equipment Co., 4411E Ravens- 
wood Ave., Chicago 40, Il. 


Improved Transformer... 


S-202C_ de- 
scribes a new transformer, greatly re- 


Four-page — bulletin 
duced in size, with noise levels below 
National Electrical Manufacturers <As- 
sociation (NEMA) requirements. Single- 
and 3-phase units in ratings through 
15 kva and 600 volts are designed 
with core and coil assemblies in steel 
weatherproof cases, completely filled 
with Standard Transtormer Co. ERS 
compound. The compound filling re- 
sults in rapid transfer of heat and ex- 
tremely quiet operation. Wound core 
construction of high grade cold rolled 
silicon alloy steel results in low losses 
and good regulation. A roomy terminal 
compartment with knockouts in sides 
Standard 
Transformer Co., Warren, Ohio. 


and bottom is provided. 


Instruction Booklets 
for Vacuum Pumps... 


Three instruction booklets for in- 
stallation, operation, and maintenance 
Booklet 


HY-2A which covers the newer Cenco 


of high-vacuum pumps are 


Hyvac 2, 7, and J4 mechanical vac- 
uum pumps that utilize the internal 
vane principle, Booklet HY-1A_ that 
describes the conventional Cenco Hy 
vac Pump, a rotary type of oil-sealed 
unit which operates on the principle 
of the eccentric rotor with external 


moving vane, and Booklet PR-1A, that 
contains instructions for the Cenco 
Pressovac Pump which is a combina- 
tion vacuum and pressure unit oper- 
ating on a principle similar to the 
Hyvac but having rated vacuum of 15 
microns and providing pressures to 
10 psi. Central Scientific Co., 1700 
Irving Park Rd., Chicago, Ill. 


X-Ray Chart and 
Electron Microscope Folder . .. 


An 1114- by 22-inch wall chart, 
showing 10 basic X-ray techniques used 
today for industrial quality control and 
scientific research shows a simplified 
diagram for each one of the techniques 
with explanatory notes and a brief dis- 
cussion of the fields of application. 
Educational institutions and research 
laboratories can post the chart in con- 
spicuous locations as a visual aid for 
employees. Also available is a 6-page 
folder, describing scientific investiga- 
tions at Franklin Institute that involve 
a broad variety of electron microscope 
problems. Philtps Electronic Instru- 
ments, 750 §. Fulton Ave., Mt. Vernon, 
Nok 


Laminate Literature ... 


This specification sheet gives 
properties and prices for Glastic Re- 
Alumina-Polyester, 
patented track-resistant insulation for 


sistrac fiberglas 
service in humid, contaminated atmos- 
pheres. A companion sheet covers 
track resistance of Resistrac and five 
other laminates as tested under the 
dust-and-fog tracking resistance test 
procedure suggested by American So- 
ciety for Testing Materials.’ Included 
in the material is a description of the 
test procedure. For copies of Glasti« 
Resistrac Laminate literature, write 
The Glastic Corp., 4321 Glenridge 
Rd., Cleveland 21, Ohio. 


Servomotor Test Report... 


\ comprehensive test report de 


scribing electrical and mechanical 
characteristics of Beckman (registered 
trade mark). Size 8 servomotors undet 
various environmental conditions is ex 
pected to be of major interest to con 
trol engineers. The 14-page report de 
scribes the purpose and nature of the 
study as well as the apparatus em- 
Actual test 


listed in detail and in the same 


ployed. procedures are 


sequence as they were performed. 
Finally, the data, results and conclu- 
sions are fully tabulated. Helipot Tech 
nical Information Service, 2500 Fulley 
ton Rd., Fullerton, Calif 


(Continued on page 61A) 





po-si'tion 


A NOTE FOR TALENTED 
ENGINEERS: 

We invite your inquiry as to 
important positions that exist at 
Nortronics’ Precision Products 
Department (formerly the 
Military Products Division 

of American-Standard), 


Plan your future with 
Nortronics’ Norwood team and 
stimulate your professional 
growth. If you can qualify in 
one of several electro-mechanical 
areas you will work on 
challenging programs with 
professionally dedicated 
associates, 


FOOTNOTE: Excellent salaries 
for qualified engineers in both 
our Systems and 

Components Groups. 

Contaci E. P. REARDON, 
NORTRONICS Precision 
Products Department, 
Norwood, Massachusetts 


€@) worrronics 


A Division of MORTHROP CORPORATION 
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For greater computer design flexibility 





high current 
silicon switching diodes ina 
subminiature package 





{ 
in, ¢ Yee. “a 
Te ~ 
100 mA Min. @ 1V Forward Current...0.3 usec “TYPICAL SPECIFICATIONS: oo pike 
rec overy...4 put at —2V...now HUGHES can offer oe os - - - - isin qareree Recovery 
x in. Fwd. ev. . 
you these diode characteristics with no sacrifice in Min. Es Current @ 25°C Max, Reverse Current (uA) Resist. (R) __ Rec. 
: : ae flexibility f Type —(@ 100uA) (@ +1.0V) __ @2s°c @ 100°C (ohms) Time (usec) 
package size. Result: greater design flexibility for iN837 100 150 01 @ — Vv 15 @ — TV 400 K os* 
computer applications! With these characteristics, 1N838 150 150 0.1 @ —12V_ 15 @ —125V__—400 K ee 
ett : Sate ty 7 1N839 200 ~S”~*~“C;*‘*‘«SSO 0.1 @ —175V_15 @ —175V 400 K 0s 
these diodes will cover practically every major com Na) 60180 01@ — OV 15 @ — «Vv 400K 0.3" 
puter switching requirement. iN841 “150. ~-—*'150”~S*”*=é<“<«t*~«t*C HOV 1S @ —1AOV —«AOOK oe 
’ 3 1N844 100 200 0.1 @ — 80V 15 @ — 80V 400 K 0.5* 
An added feature: the ability of these diodes to , - ae ———— lala . aa pias 
' ed Standard 
handle high current with a fast recovery time makes See TNE ee 
: 1N643A 200 100 025 @ — 10V 5 @ — 10V 200 K 0.3 ~ 
it possible to use them in many general purpose iN6Q2A100.~—S~SSC~aC@ — OV | — TOV 10K ost 
applications, as well as computers. With their her- 1N663A 100 100 Ei Foe: | ee” | ee 
metically sealed glass envelopes these HUGHES® *Measured in JAN test circuit and switched from 30mA forward current to —35V. 
c g : : ie ei . tMeasured in JAN test circuit and switched from 5mA forward current to —40V. 
diodes have been engineered for extreme reliability ‘wiht Ween Gusst4at Cco< Oder 
under adverse environmental conditions. Operating temperature range: —65°C + 150°C Storage temp. range: 65°C + 200°C 
a Meche ab a eh Et +_ nen R 
For additional information concerning these unique HUGHES diodes call or write the Hughes sales office or distributor nearest you. Or write Hughes, 
Semiconductor Division, Marketing Department, Newport Beach, California. For export write: Hughes International, Culver City, California. 
Creating a new world with ELECTRONICS 
Gree! er ees i = 
' ' 
' ' 
' HUGHES |: 
1 ‘ 
' ' 
L.tiuculiveesechuweus is 
©1960 HUGHES AIRCRAFT COMPANY 
SEMICONDUCTOR DIVISION 
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Trade Literature 


(Continued from page 57A) 


Wire and Cable 
Specification Sheets ... 


Four simple, composite, color- 
coded data charts that are easy to use 
and time saving are: the price sheet, 
which gives list prices, stranding, 
strand diameters, temperature ratings, 
cutting and paralleling charges, and 
reel deposits; the weight sheet, with 
net weights, standard shipping 
weights, standard put-ups, shipping 
lengths, and reel dimensions and 
weights; the diameter and wall thick- 
ness sheet that gives over-all diameters, 
with insulation and jacket wall thick- 
nesses; and the specification sheet, giv- 
ing listings of most used specifications, 
their issuing agencies, the types of 
wires in the specifications with their 
voltage rating and approval numbers. 
Write Dept. F. M., Hatfield Wire & 
Cable Division, Continental Copper & 
Steel Industries, Inc., Hillside 5, N.]J. 


“Who Gets Hurt?” ... 


“Who gets hurt in industrial ac- 
cidents?” is a question asked and 
answered by a 16-page pamphlet pub- 
lished by the National Safety Council 
using a humorous approach, multi- 
colored cartoons, and concise text to 
discuss on-the-job injuries. A copy of 
“Who Gets Hurt?” may be obtained 
free from the National Safety Council, 
425 N. Michigan Ave., Chicago 11, Ill. 


Dry-Type 
Transformer Brochure ... 


An informative brochure on the 
manufacture of quality sound-rated 
dry-type transformers, entitled “The 
Profile of Sorgel Electric Co.,” is com- 
posed of product illustrations, trans- 
former data, and manufacturing facts. 
According to the company, this litera- 
ture will be of interest and benefit to 
anyone who buys, sells, or specifies dry- 
type transformers. Sorgel Electric Co., 
838 W. National Ave., Milwaukee 4, 
Wis. 


Bulletin on 
Control Panels... 


Selection of the right control panel 
for a wide variety of automatic ma- 
terials-handling systems is the subject 
of 12-page, illustrated bulletin G-9 
offered by Fuller Co. The four basic 
types, the “walk-in” master control 
panel, the floor and wall-mounted 
types, and the explosion-proof type 
are described. Fuller Co., Catasauqua, 
Pa. 
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Organization 
Size of Staff 
Resources 
Facilities List 


Technical Scope 
(list of projects) 


Internal Communications 
and Support 


Benefits (detailed) 
Salary Scale 


Specific Responsi- 
bilities of D&D Engineer 


Promotion Plan 
Graduate Program 
In-Plant Courses 


Contacts with Other 
G.E. Components 


About Job Potentials 
at Light Military 
Available to You Now! 


Prepared for the engineer who likes to get 
right down to basics in evaluating a position, 
LMED’s Fact Sheets bring you clearly pre- 
sented up-to-date unvarnished information 
about all the aspects of company policies, 
projects and plans related to your pro- 
fessional future here. 


WHETHER OR NOT YOU CON- 

TEMPLATE AN IMMEDIATE 
CHANGE, these “Engineering Fact 
Sheets” are a valuable thing to 
have. Use them as a yardstick to 
assess your present —or a possible 
future — association. 


Next to your choice of profession, 
and your choice of a wife — selecting 
a position with long-range career 
implications can be the most impor- 
tant decision in your life... 


It’s A Good Thing To Have Reliable 
Tools On Hand, To Help Make That 
Choice a Sound One! 


Send For These “Engineering Fact Sheets” 


A A Se | A SR ET 
Mr. R. Bach / Light Military Electronics Department 27-MD 
General Electric Company / French Road, Utica, New York. 


Please send me a set of your “ENGINEERING FACT SHEETS.” 


NAME 





HOME ADDRESS 








CITY. ZONE STATE 
YEAR(S) 
DEGREE(S) RECEIVED. 





t am interested in openings in: 

Pulse Circuitry 
Computer Circuitry 
Digital Techniques 
Systems Integration 
Systems Synthesis 
infrared 


EME FE 3D 


LIGHT MILITARY ELECTRONICS DEPARTMENT 


i GENERAL ELECTRIC 


FRENCH ROAD. UTICA, NEW YORK 
lial 


0 Information Theory 

0 Transistor Circuitry 

© Logic Design 

0 Scatter Propagation 
O Engineering Analysis 
© Microwave 
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When Cooline L-W clamps are used on dis- 
tribution deadends, trouble-free jumper loops 
can be formed quickly, efficiently without 
cutting or splicing the conductor. 


than adequate ultimate strengths. 





Installation is simple since no special tools or skills 
are required. A few minutes with a standard wrench 
and Cooline L-W clamps are ready to serve the life 


Low-cost Cooline L-W clamps offer many of the of the line. 
advantages of heavy duty Cooline clamps for trans- Just look at these many advantages: design that 
mission lines, but are especially designed for the permits the use of continuous jumper loop without 
distribution and sub-transmission trend toward larger splicing conductor . . . convenience . . . high, main- 
conductors and shorter spans tained holding power . . . low installed cost. And the 


The L-W clamp has a powerful snubbing action aluminum construction minimizes electrical losses and 


which has high holding power without crushing the conductor heating. 
conductor. The six models in the series cover a range It’s certainly worth your time to investigate the many 
from .2 to 1.3 inches in conductor diameter with more advantages of Cooline L-W clamps now. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 






PORCELAIN INSULATORS + LINE HARDWARE + CAPACITORS + LIGHTNING ARRESTERS 
BUSHINGS + HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES - BRONZE VALVES 











AIEE REPORTS 


These publications are proposals for new standards or test pro- all interested individuals may obtain them for study and com- 
cedures or revisions of present publications which are in the ment, thereby supplying practical experience in their use to the 


formative stage. They are made available at half price, so that originating committees. 





Price* 
1A General Principles for Rating of Electric Apparatus for Short-Time Intermittent or Varying Duty (September 1941) ............ 50 
1D Guide for the Preparation of Test Procedures for the Thermal Evaluation of Electrical Insulating Materials (June 1957) ..... le ae 
IE Guide for the Preparation of Test Procedures for the Thermal Evaluation of Insulation Systems for Electric Equipment (June 1957) .30 
52 Application Guide for Grounding of Instrument Transformer Secondary Circuits and Cases (March 1951) ..............605. 30 
58 Geaminatiens ‘Miata Lettnr::Summlbel: (RE Pome oo iki a icc cana con ei iw wsbancanchecdsecvackituscepeetapesctmasawents 50 
59 Taek Cone: fae: pate TINUE FIRB G NG ocS ioe cr ses ccc cnsenvcddindacanaWercevetéuécevadesedatenmbhasasnes 50 
64 Guide for Maintenance of Insulating Oil (November 1956) .... 2.2.0.2... eee ccc ce cece eee eee cence eee eeeeeeeeeess 60 
65 Test Procedure for Thermal Evaluation of Ventilated Dry-Type Power and Distribution Transformers (November 1956) ........ 50 
66 Guide for Determination of Short-Circuit Characteristics of Direct-Current Machinery (July 1957) .............-.00 ee ceca ees 30 
67 Guide for Operation and Maintenance of Turbine Generators (July 1957) ... 2.2.2... ccc ee ce ee ee eee eee eens 80 
68 Device Numbers and Functions of Pipeline Pump Stations Under Automatic or Remote Control (February 1958) (Proposed supple- 
. WN 1 CaF EP 5s os o's Laan ty we tla Walla adie na GERD ca au he Rin 96 4 tla bs +0 dues Come adeucesnce Ca wareaieeded ss 40 
75 Test Code for Power-Factor Testing of Mineral-Oil-insulated Instrument Transformers (April 1958) ....................0.. .20 
76 Guide for Maintenance of Transformer Askarel (December 1958) ......... 2.0... cece cece cece cece cece ee ceeeeeseeeeees 40 
77 Recommended Practice for Electric Installations on Textile Machinery (Oct. 1959) ....... 2.2... cece cece cece ee eee cece ees 80 
426 Graphical: Spammers: for Sonainebacian: | artes CR BGI ina oc cea iscnisictccenccvcecccevaceuceuuvdiveckgeccssecss 30 
430 Recommended Practice for Toroidal Magnetic Tape Wound Cores (April 1958) ... 2.2.2... ce cece cee cece cece ees .20 
431 Presenting Data on Magnetic Amplifier Core Materials (April 1958) ..... 0.0.0.0... cece cece cece cece cece cence eeeeeees .20 
433 Haak: Vomeeare: Fen: Hama Pern CN TRUE ors s cock ccc ccc ccckeccccccconccvesccsuccnucsacesstecsipgipebedes 30 
450 Guide for Specification of Electronic Voltmeters (April 1955) .. 2.20... 0... ccc cece eee cece ee ee cece eee eceeeeeeteetees 30 
451 CU Fak SURITUU GU Sem. MI CI FU ooo icc ec ccescscencecnccocncgccndeces eaneasscbecareetnage? 30 
452 Guide for Specification of Cathode-Ray Instruments (April 1955) . 2... 2.2.0... cece cece cece eee cence ee ee eee seeeeues 30 
505 Test Code for Power Factor Testing of Power Transformers (January 1955) ........... 6. cece eee eee cece eee e eee ees .20 
506 Test Code for Power Factor Testing of Distribution Transformers (October 1955) ....... 2.0.0. cc cee gee cece ceeeeececeees .20 
511 Test Procedure for Evaluation of Systems of Insulating Materials for Electric Machinery Employing Form-Wound Pre-Insulated 
GAP CCIE PRUE a 5S cck aed Code ea ik da bac dbia veo txedtickiwaseed) ecwemedsuntenaanes tibet 40 
553 Recommended Guide for Measurement of Rotary Speed (April 1959) .......... 20... cccceceecccececeecenenceseuceeees 40 
Aircraft and Missiles Electric Systems Guide 
750.1 Sections 000—Introduction 
100—Criteria for the Electric System 
200—Principal Subdivisions of Electric System Ca. TID on dks cinvctctdccddaccsuciaececousetamsnent 50 
300—Selection of the System 
750.4 Section 400—Installation Practices CN RIOUI i cccsicncndccandeesscaneasdbassacoumneseeteaedes 50 
750.5 Sections 500—Equipment Characteristics 
800—Electric System Design Procedures ! Clam: WIG vo vc ccsccterncccccusecccesnsnsccsceseesecedess 1.40 
750.11 Appendices |—Characteristics of Alternating-Current Generators Affecting Their Application 
ll—Distribution System Design Pere er Cree 1.10 
111—Symmetrical Components 
802 Test Code for Direct-Current Carbon-Pile Voltage Regulators for Aircraft (April 1955) ............ 0 cece cece cece eeeeeeees 50 
803 Test Code for Aircraft Equipment Electrical Insulation (July 1957) ..... 2.0.0.6. ccc cece cece cece ee eee e ee eeeeeeeeeees 30 
804 Test Procedure and Presentation of Aircraft Generator and Regulator Characteristics (March 1959) ........... 0. 0cee ce eeeeee 80 
805 Test Procedure for A-C 400-cycle-per-second Aircraft Induction Motors (January 1960) ..... 2.0.2... 06. c cece cece c eee wees .60 
806 Test: Procediove: for Alvevalt: A-€. Gompraters! CURIE TIOIN osc oo cee tscicnccagenasnvcndenswedeveuaweascstssoowen 70 
**954 Application Guides for: Ground-Fault Neutralizers; Grounding of Synchronous Generator Systems; and Neutral Grounding of Trans- 
Bn ee Cree re ee eT TT Es Ce COMPLY ECETEE LEO TT OORT PTET Oe 1.00 
“953 Guide for Evaluating the Effect of Solar Radiation on Outdoor Metal-Clad Switchgear (October 1955) ...............-20005- 40 





* College and bona fide public reference libraries are allowed a discount of 50% from these prices; dealers and subscription 
agencies 20%. 


**A publication issued by the AIEE Standards Committee but not as a Standard. 


American Institute of Electrical Engineers 
33 West 39th Street, New York 18, N. Y. 
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OBJECTIVE: MATCHED SMOOTHNESS 


Every Jetaway Hydra-Matic transmission and Rocket 
Engine team is carefully coordinated to give matched 
smoothness to the highest degree! 


To achieve this smooth, effortless performance and 
operation, Oldsmobile engineers developed a unique— 
yet extremely simple—process to compensate for produc- 
tion variation in carburetors and linkages. In production, 
this process is used to match the Jetaway-Rocket Engine 
team before it is ever assembled into a car. 


First, a very accurate protractor measures the carburetor 
butterfly opening at exactly 12°. A linkage, connecting 
the carburetor to the transmission, controls a functional 
pressure in the transmission that determines how smoothly 
the shifts will be affected. This pressure must be correct 
within the extremely close limits of +2 psi and, if 
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necessary, micrometer adjustments are made on the 
throttle linkage to attain the required pressure. Then, a 
similar counter-check is made at the 25° position to be 
absolutely positive that the linkage geometry itself is 
correct. Then, and only then, is this performance team 
assembled into an Oldsmobile. 


The result of this individualized attention is summed up 
in a word that Oldsmobile engineers have coined to 
describe their engineering goals and objectives: Please- 
ability. It means highest quality, top performance, maxi- 
mum efficiency and greatest durability. 

Drop in at your authorized Oldsmobile Quality Dealer 
as soon as possible and test drive a 1960 Oldsmobile. 
You'll find it a Mighty Satisfying car to own, too! 
OLDSMOBILE DIVISION ° GENERAL MOTORS CORPORATION 





Where Proven Quality is Standard! 


ELECTRICAL ENGINEERING 





Opportunities in 
systems development 





Expanding Computer 
Memory to Hold One 
Million Bits of Information 


Some time ago IBM scientists were handed a knotty 
problem: how to develop a magnetic drum memory (for 
a system similar to the 650 computer) that retains present 


speeds and access time but multiplies storage capacity. 


Starting with the existing system—operated at 125 kc., 
50 bits per inch, and 20 tracks per inch—the engineers 
aimed at a memory of 500 ke., 200 bits per inch, and 40 
tracks per inch. After months of work, they achieved their 
goal with advanced transistor circuitry and an improved 
read-write head which affords greater bit and track den- 


sities. 


The result: Drum capacity has been expanded eight times 


to an unprecedented one million bits. 





Although this accomplishment satisfies an immediate 
need, work is in progress to develop magnetic memories 
of even superior capabilities. Several positions are avail- 
able on the development team assigned to this project. 
In addition, interesting opportunities exist on projects 
involving microwaves, optics, semiconductors, inertial 


guidance, and human factors engineering. 


If you have experience in these fields and a degree in 
engineering, mathematics, or one of the sciences, you 
may find the career you've been looking for in IBM sys- 
tems development. For more information, write —outlin- 


ing your background and interests —to: 





Manager of Technical Employment, Dept. 550 P. 


Corporation 
This high-resolution magnetic drum head, recently developed by IBM engineers, has IBM <. , . Sie 
made possible greatly expanded storage capacities for systems such as the 650 computer, 590 Madison AV enue, New y ork 22, N. y e 
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Personnel Service, Inc. 


(Continued from page 52A) 
manufacturing camera pickup tube for closed 
circuit television, Should have about five years 


rience with photosensitive materials and 








vledge of tube manutacturing problems in 


uding high-vacuum techniques and glass form 
ing. Salary, $8000-$12,000 a year. Employer will 


pay fee. Location, Ohio. C7935 


IRCHNICAL EDIIOR, graduate E.t with 
two or more years’ experience in electric utility 
design, Operation or construction. Lo prepare 
technical articles covering electronic end of 
utilities. To attend technical meeting and pre 
pare article and news items. Salary $7000 


$10,000 a year. Employer will pay fee. Location, 


Chicago. C7928 


DEVELOPMENT 


electrical 


ENGINEER 
three or 


graduate me 
chanical on more years 
electro 
devices will work 
Must be 
Salary to 
Location, 


experience in development of small 
mechanical or electronic 
under chief project engineer 
citizen for a manufacturer 

Employer will pay fee 


within 40 miles of Chicago. C7400 


‘ ectl 


S400 a year 





San Francisco Office 
DESIGNER: El open, Minimum five vears 
in design of analog computer systems or simula 


tor Should be intormed about mechanical 

mechanism transistorizing electronics and elec 

needs, Will participate in general pro 

project’ level tor manufacturer. $10 

12,000 year and profit sharing bonuses. Employer 

will pay placement tee. San Francisco East Bay 
R 


trical 


vram it 


SENTOR APPLICATIONS ENGINEER EI 
five or more years ex perrence in electric power! 
ndustry involving applications of large circuit 
breakers switchgear transtormers, substations 


Must be able to direct group in Sales Depart 


ment preparing proposals and price 
engineering studies and 
needs and assist field 


S8000-10.000 


estimates 
based on ialyses of 
customers representative 
in getting orders Calitornia. Sj 


W177-R 


FLECTRICAI DESIGNER EE age open 
Minimum three to five years recent ex perience 
in electric design related to layout for surface 
ids subsurface electrical installations in = mine 
ind’ mill activity, power source up to 4000 volts 


and variety of industrial type installations 


Salary commensurate with experience Report 
to chief electrical engineer, construction divi 
sion. For mining and milling activity. New 
Mexico. $j-5073-R 


DEVELOPMEN L-DESIGN 


ENGINEER EI 
Several years experience in advanced 
clectronics instrument vacuum 

transistor analog and 
Packaging experience desirable for 


Salary open. Sj-5070-Ra (Southern 


development 
tube and circuitry) for 
digital ( 
manutacturer 
California 


SALES 
young 


AND APPLICATION ENGINEER: EF 
Recent graduate or two year 
Should have good grades in math 
differential equations and some 
acquaintance with LaPlace transformers (feed 
back control). Will train for 
of analog computers, For 
be available for travel 
San Francisco East Bay 


working 
CX pe ricnce¢ 
through 


sales engineering 
manufacturer, Must 
$6000-7200 and bonus 


$j-5070 


Petrol or 
After three months training course, 
sell temperature flow, liquid level 
ete type instruments for measurements and 
control of such factors to process industries 
process equipment manutacturers and contractors 
pulp and paper mills, petro-chemical, chemical 
food processing and preserving, sugar and rub 
ber manufacturing, refrigeration, air condition 
ing, milk products $6300-6900 plus 
expenses, Must have car. Oregon and Western 
Idaho. $j-5067 


SALES ENGINEER: ChE, EE, ME 
equiv, 23-35 


pressure, 


process) 


ELECTRICAL DESIGNER: EE or equivalent 
and minimum of four years experience in con 
sulting office, in responsible charge for at least 
thoroughly familiar with lighting 
Work on commercial 


one year, be 
design as well as power 
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schools, small industrial plants. $8400 
ability. Santa Clara 


buildings 
or more 
County. 5 


depending on 


060-R 


ENGINEERS: Four to 


circuit’ and equipment 


COMMUNICATIONS 
six years experience 
development transistorizing commerical products, 
San Francisco. $)-5050-R 

FIELD ENGINEER: EI working experi 
graduation. Will work under super 
vision in the field with civilian and naval per 
installation, maintenance of radar 
system and all associated gear. Must be willing 
to travel and relocate; probably single. For a 
manufacture! Employer will pay relocation 
and placement fee. $6600 to $7200 plus monthly 
bonus. San Francisco Area Headquarters. 5} 
5059 


Some 
ence alter 


sonnel on 


SALES ENGINEER: Graduate with electronics 
background 55 to 45. Minimum twelve 
experience in sales directly to government and 
knowledge = of 


years 


major 
military 


government contractors 
contracts; able to build business for 
division, to supervise other salesmen 
ind plan and budget a sound sales program 
Must be a producer. For a manufacturer of 
airborne radar equipment Employer pays re 
location cost and placement fee, $11-13,000. San 
Area. $)-5058 


4 major 


Francisco Bay 


OPERATING ENGINEER: ME or EF 30-37, 
with supervisory ability as well as power plant 
experience on systems about 200 MW w/s¢ nd-out 
of one billion KWH. For a utility. $8000-10,000. 
Southwestern U. §S. $j-5052-R 


WELDING ENGINEER: Graduate ME or EE, 
or equivalent, with some knowledge of metal 
lurgy. Must know welding processes, such as 
Mig, lig, Are. Duties: Performing production 
planning for welding; ordnance division. Must 
be U. S. citizen. $7500-9600, San Francisco Bay 
Area, $)-5045 


DESIGN AND PACKAGING ENGINEER: EE, 
young. Several years experience in instruments 
development and package experience desirable 
Must have theoretical and practical develop 
ment knowledge and be able to design advanced 
measuring equipment (analog and digital) using 
both vacuum tube and transistor circuit. For a 
manufacturer, Salary open. Southern California. 
§)-5001-R 


PLANT FACILITIES ENGINEER: EEF, with 
couple ol years experience in construction 
Under supervision will handle heavy power 


equipment used in steam and industrial plants 
responsible for preventative maintenance, instal- 
lation of nuclear equipment involved in thirty 
buildings. Must be U. S. citizen. $7800 or more, 
San Francisco Bay 


1g 
depending on 
Area. $j)-5089 


exper tence 


SENIOR INDUSTRIAL ENGINEER: Graduate 
ME or EF Experienced in’ industrial work 
Should be experienced in human engineering, 
work measurements, method studies; to develop 
new improved systems, new concepts and design 
of equipment for postal services; work closely 
with postal employees, coordination (not time 
$8400-12,000. For manufacturer San 
$j-5087-R 


study 
Francisco Peninsula 


ELECTRICAL 


recent 


DESIGNER: Must have good 
experience on design of transformers 
Previous experience with Westinghouse or Gen 
eral Electric helpful. Capable of new ideas in 
developing new product design. For manufac 
turer. About $8400. San Francisco Bay Area 
§$j)-50381 


TECHNICAL WRITERS: BS Engrg, Physics or 
Math and three years experience (or education) 
in design, installation, operating modern elec 
tronic equipment, preferably transmitters, re 
ceivers, radars or computers, or experience in 
journalism, reports, instruction books. Plan, 
write or edit research and development reports 
on system studies, equipment engineering, verify 
report and manual material, adept at precise, 
concise writing. $6600-10,500. San Francisco 
Peninsula. For defense lab. §j-5024 


FIELD-ELECTRICAL ENGINEER: EE, to 35 
preferred. With three to seven years experience 
in refinery field preferred. Experience in atomic 
energy, power or industrial fields will also be 
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considered, Citizen preferred. $6000-7800, South- 
ern Calitornia. $)-5022 


IEACHER: For engineering drawing, thermo- 
dynamics, engineering mechanics-dynamics, ele 
ments of electrical engineering, fluids and me- 
chanics of materials; minimum requirement is 
BS in engineering. Salary for Instructor, with 
MS or equivalent, $7500; Assistant Professor 
$8500 Associate Protessor, $10,000; Professor 
Dr Degree or equivalent), over $10,000. South- 
west. $}-5020 


ELECTRICAL DESIGNER, EE or equivalent, 
age open. Five to twenty years experience 
design of electric circuits for architectural engi- 
neer consulting firm on commercial buildings 
Must know California codes and be familiar 
with phases of general light powering, air con- 
ditioning and air refrigeration electric circuits 
from main switch to devices, including conduit 
distribution boxes, wiring, etc. Supervise electric 
design and draftsmen. $8-11,000, depending on 
experience. Employer will pay placement fee. 
Southern California. $j-5010 


SALES ENGINEER: Engineering background, 
25-40. At least three years in plastic engineering, 
experienced with materials suppliers or com- 
pression moulders. Knowledge of — plastics— 
phenolics, epoxies, melamines. To sell to custom 
molders, missile manufacturers, electronic firms. 
Travel. For manufacturer. West. $j-4992 


Men Available 


New York Office 

ELECTRICAL ENGINEER, B.E.FE., 7 years’ 
petroleum, chemical, paper mill design; 6 years’ 
construction; | year plant engineering. Strong 
on industrial power distribution and utilization. 
New York State Professional Engineer. Location 
desired: East. E-166. 


SALES REPRESENTATIVE, $1. 
perience in applications and 
electrical products related to Utility Co 
stations, Oil Refineries and Steel Plants 
tion desired: Midwest. E-167 


12 years’ ex- 
installation of 
Sub- 
L.oca- 


ELECTRICAL ENGINEER, E.E. degree: 6 
years’ experience with design of magnetic motor 
control and application of adjustable voltage 
drives—electronic and static. Desire position as 
liaison between sales and engineering or with 
plant engineering group. Location desired: Mid- 
west. E-168. 





ELECTRICAL ENGINEER, B.S.E.EF.. 10 vears 
electrical design, development construction, 
operation, management, power, controls, trans- 
mission, distribution, switchgear, power plants, 
lighting, industrial buildings, oilfield produc- 
tion, heating, ventilating. Location open. E-169. 


ENGINEER—ELECTRICAL, E.E. graduate, ex- 
perience as Utility Area Development Consult- 
ant, Senior Electrical Engineer in industrial and 
chemical plants. Location desired: U.S.A. or 


Latin America. E-170. 

ELECTRICAL ENGINEER, 39, B.S. in E.E., 
partial credit MBA. 15 years’ design, sales, 
application of major electric equipment; 38% 


years’ planning, design supervision, specification 
and purchasing equipment, negotiation power 
contracts Ferro Alloy producer. Capable com- 
plete svstems and _ facilities design and = con- 
struction. Registered N. Y. Location desired: 
anywhere U. S. E-171. 


PILOT ENGINEER, Author, B.S. in E.E., M.S. 
in E.E., working Ph.D.—major large = scale 
computing devices. 9 years’ in plant engineering 
—-project to superintendent. Seeking stimulating 
change in the field of computers. Capable 
executive and administrator. Professional Engi- 
neer. E-172 


ELECTRICAL ENGINEER, B.S.. 10 vears’ coni- 
plete electrical responsibility all phases 
and construction of chemical and 


design 
industrial 


plants. Firm closing. Available immediately. 
Will relocate if necessary—presently located in 
N. J. E-173 


(Continued on page 66A) 
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Payoff in portable photons 


Samarium-145, Samarium-153, Gadolinium-153. 

Scientists at the General Motors Research Laboratories began three 
years ago to measure and re-evaluate the nuclear characteristics 

of these rare earth isotopes — their half-lives, photon emissions, 


thermal neutron cross sections. 


Conclusion: the radioisotopes had attractive possibilities in industrial 
and medical radiography, emitting almost pure gamma rays or 


X-rays (photons) in the low energy range of 30 to 100 kev. 


The transition from research to hardware came through two key 
developments. First, cermet pellets were fabricated using only a few 
milligrams of the rare earth oxides. Then the irradiated pellets 


were packaged in special bullet-size holders. 


The resulting small, sealed radiographic sources are now being 


. 


field and laboratory tested. Two excellent applications: “inside-out” 
checks of hollow shapes inaccessible to X-ray tubes, and radiography 
of thin steel sections and low density materials such as 
aluminum or human bone. For example, a recent medical 
milestone was a chest radiograph of a living person made with 

a Sm!°* source. The portable exposure unit to shield the source 


weighed only 18 pounds. 


This isotope radiography program is but one example of the work under- 
way in GM Research’s modern isotope laboratory — work that means, 


. 


through science, “more and better things for more people.” 


General Motors Research Laboratories 
Warren, Michigan 


Useful range for radiography 








Gd 183 





Sm'45 
0 0.5 1.0 1.5 


Aluminum thickness (inches) Sm'* exposure unit. 























THERMAL EVALUATION OF 
INSULATING MATERIALS 


(June 1954) 


At the 1954 Winter General 
Meeting the Subcommittee 
on Dielectrics and its Work- 
ing Group sponsored three 
sessions of papers covering 
various phases of the prob- 
lem of evaluating insulating 
materials. Since these papers 
review much of the recently 
developed information on this 
subject, it was decided to re- 
print them in this form. As 
test methods on the thermal 
evaluation of insulating mate- 
rials become available, more 
and more data on thermal 
stability of both the newer 
and the older materials 
should develop, and even- 
tually make possible the ra- 
tional revision of AIEE Stand- 
ard Number 1 on a sound 
basis. 


The 72-page printed pub- 
lication contains 16 papers 


and discussions, presented at 
the 1954 AIEE Winter Gen- 


eral Meeting. 


Publication S-61 is available 
at the price of $1.50 to mem- 
bers and nonmembers. Send 
orders to: 


Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 
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MARKETING ENGINEER, B.S General 
Engrg 5. 4 years metal working electrical 
systems, planning and design experience plus 
electrical equipment manutacturing sales ex- 
perience Military experience in weapons Sys- 
tems. Location desired, East or West. E-174 


Chicago Office 


PLANIL ENGINEER, B.E.I 35. O years’ elec- 
trical and hydraulic circuit design, automatic 
machinery. 7 years’ chief electrical engineer 
metal industry design layout, construction, 
maintenance, troubleshooting, instrumentation, 
supervision, etc. Location desired: East E-1059- 


Chicago 


San Francisco Office 

DESIGNER, FIELD ENGINEER: EE, 41. Six 
years experience studies, design, estimates for 
flood control, soil conservation, water research 
development Five years survey, calculations 
quantities, reports, estimates on highways and 
bridge construction. $6600, Prefer San Francisco 
East Bay. Home: San Francisco East Bay. Se 
1055 


ELECTRICAL DESIGNER: 54. Wide experi 
ence on design, layout and plans for industrial 
commercial, educational and utility installations 
(lighting, power, distribution systems, industrial 
controls). Strong in statistical and engineering 
analyses for utility rates, regulation and branch 
circuits and feeder calculations. $7200-8400. Pre 
fer: San Francisco Peninsula or Hawaii. Home 
California. Se-784 


SALES ENGINEER: Econ, Bus, plus training 
in Electronics, 37. Six years sales experience on 
air conditioning products, air pumps, electronic 
goods, electrical apparatus, controls. Military 
completed. $7200 start Prefer Pacific Coast 
Home: Washington. Se-924 


DESIGNER, CONSTRUCTION OR MAINTE 
NANCE ENGINEER: EE, 34. Over twelve years 
diversified experience in engineering design 
construction and maintenance of industrial 
power distribution instrument and electro 
mechanical systems, Including missile test facility 
and atomic energy, chemical, metallurgical, elec 
tric furnace power generation, petroleum refin 
ing plant. Thoroughly familiar with electronic 
instruments, plant layout and = maintenance 
responsible for complete projects. $11,640. Pre 
fer San Francisco Bay Area. Home: Utah. Se-899 


SALES ENGINEER: EEF 41 Administrative 
Electrical ‘Polaris’ program, management and 
liaison with subcontractors, sales engineering 
electronics, components and instruments; also 
sales and design, development of magnetic com 
ponents, plant engineering, commercial sales 
promotion, $10,200. Prefer San Francisco Penin 
sula. Home: California. Se-1067 


SALES OR CONSTRUCTION ENGINEER 
EE, 34. High current and high voltage testing 
including impulse test, overseas experience in 
construction, sales and management covering 
heavy electrical equipment. $9600. Prefer West 
Coast. Home: California. Se-704 


SALES ENGINEER: EE, 35. Twelve years ex- 
perience sales of electrical power transformers, 
distribution, switchgear, controls to utilities, 
industrials, contractors Also four years Air 
Corps, Electronics and Communications Officer 
$12,000. Prefer San Francisco Bay Area. Home: 
San Francisco Bay Area. Se-264 ~ 


JUNIOR ELECTRONICS ENGINEER: Grad- 
ate Electronic Engineering, 35. Recent graduate 
would like starting position in electronics field. 
Four years radar operator in Air Force. $6000 
Prefer San Francisco Peninsula. Home: San 
Francisco, Se-634 


JUNIOR ELECTRONIC ENGINEER: Grad 
uate, 27. Two years experience as electrician on 
aircraft. $6000. Prefer San Francisco Bay Area. 
Home: San Francisco Bay Area. Se-612 


LIAISON OR MANAGEMENT ENGINEER 
EE, 25. Solid academic training plus three years 
varied management experience in missile and 
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PERSONNEL SERVICE, INC. 
8 West 40th Street 


New York, N. Y. 











electronics industry. Ability to get along well 
with all types of people. Knowledgeable of Air 
Force policies and procedures. Will accept job 
requiring travel. $9000-12,000. Prefer Southwest, 
Southeast, Overseas. Home: California. Se-410 


ELECTRICAI DESIGNER: EE, 34. Sound 
academic training, more than eight years experi- 
ence in electrical design in consulting and con- 
tracting. Strong in distribution, lighting and 
motor control, Mechanical experience. $9000 
Prefer Southern California. Home: Ohio. Se-1106 


DESIGNER OR CONSTRUCTION ENGI 
NEER: EE, $3. Two years design, construction, 
maintenance, Operation on oil field products, 
power plant, distribution. One year design, test 
transistor circuit audio amplifiers for instrument 
lab. One year develop, sales of motor controls 
[wo years supervise construction of airfields, 
power plants, distribution, water and fire sys- 
tems for consultant $10,000 Any location 
Home: Massachusetts. Se-L088 











FOURTH BIENNIAL 
AIEE CONFERENCE 
ON ELECTRIC HEATING 
APRIL 1959 


The use of electricity for heat- 
ing has been known since power 
plants were first installed. Over 
the vears, variations in the use of 
electricity for heating have been 
developed. 

The papers that were presented 
at the AIEE Conference on Elec- 
tric Heating, Philadelphia, Pa., 
April 14-15, 1959, cover many 
facets of the subject. 

Publication T-112, totaling 128 
pages, consists of 14 _ papers. 
Price: $3.50. 


Order Department 
American Institute of 
Electrical Engineers 
33 West 39th Street 
New York 18, N. Y. 
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To the Westinghouse-Baltimore Story 


LU 
Ua 


Before you make your career decision, you should hear the 
story that is now unfolding at the Baltimore Divisions of 
Westinghouse. Get the facts on the exciting programs now 
under way ... including advanced development work on 
new weapons systems with revolutionary data processing, 
antenna systems, and system synchronization. If you 
are beginning or continuing your career as an electrical 
or mechanical engineer, we would welcome the 
opportunity to give you the facts about career opportunities 
in the following fields: 


MICROWAVE SYSTEMS 

SYSTEM SYNCHRONIZATION 

SYSTEMS RELIABILITY PREDICTION 
MOLECULAR ELECTRONICS 

ADVANCED DATA DISPLAYS 

LIAISON AND FIELD ENGINEERING 
MECHANICAL DESIGN & PACKAGING 
DIGITAL COMPUTER DESIGN 

ADVANCED ANTENNA SYSTEMS 
ADVANCED SYSTEMS AUTOMATED TEST 
TRANSMITTER AND RECEIVER SYSTEM DEVELOPMENT 
TRANSFORMER DESIGN 


Send resume to: Mr. A. M. Johnston, Dept. 277 


Westinghouse 


BALTIMORE 


P.O. Box 746 Baltimore 3, Maryland 
AIR ARM e« ELECTRONICS « ORDNANCE 
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BROCHURE AND OTHER VALUABLE DATA 
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NOMINAL WEIGHTS OF FINISHED WEATHER-RESISTANT WIRE AND CABLE 


Copper & Copper Alloy Conductors 


| 


Conductor Size 
AWG or Mcm 


URC Type 
Double Maalelis Type 
Braid Braid 


Telite] 


This table shows 


Neoprene 


PUleraalialeiaam Oelale lie de) a 


POLYETHYLENE covered line wire weighs less 


Because it’s the lightest, polyethylene-covered 
line wire is the eastest for linemen to string 
up... hardest for ice and snow loading, gale- 
force winds to bring down. 


Polyethylene-covered line wire, depending on size and con- 
ductor, weighs from 5% to 32% less than other types. That’s 
what the figures in the specifications tabulated above show. 

This, of course, is no news to linemen who have strung 
all types of weatherproof line wire. They may not be able 
to quote pounds and percentages, but they all know you 
can’t beat polyethylene on weight. 


Linemen’s Favorite Material 


Light weight means easy handling, one of the main reasons 
polyethylene rates tops with installation crews. They also 
like polyethylene wire because it’s clean... free-stripping... 
has a smooth, self-lubricating surface that almost makes 
pulling a pleasure. And despite the exterior slip, the plastic 
covering hugs the conductor tightly, doesn’t ruffle as it goes 
over crossarms. 


“Built-in” Safety Factor 


Polyethylene’s lightness provides lasting mechanical advan- 
tages, since span loads don’t tax supports as much as heavier 
type wire. This “built-in” weight safety factor pays off when 
violent storms push aerial construction to strain limits... 
when ice and snow loads topple heavier lines. 

An added factor in polyethylene wire’s ability to stay up 
under adverse conditions is its smaller diameter. It offers 
less resistance to wind, a smaller surface for ice build-up. 


APRIL 1960 


Winning Combination 


Called the “closest to the ideal covering for line wire,” poly- 
ethylene is outstanding in other respects too. The shield it 
forms over wire is continuous...tough... resistant to aging, 
weathering, moisture, abrasion by lashing branches. It’s good 
for decades of superior service marked by fewer outages, 
minimum maintenance. 

When you order covered wire and cable, make sure the 
coating is made with PETROTHENE® polyethylene resins. 
PETROTHENE polyethylene costs no more, but it gives you 
premium weather and stress-crack resistance. 

Polyethylene’s advantages are outlined in an informative 
new U.S.I. data sheet, “Polyethylene...The Best Line Wire 
Covering.” Also available is a data sheet showing properties, 
applications and specifications of PETROTHENE polyethylene 
compounds. Send for your copies today. 


U. S. Industrial Chemicals Co. 


Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 
Please send me: 
(1) “Polyethylene...The Best Line Wire Covering” 
(O “PETROTHENE Resins for the Wire and Cable industry” 


Name: Title: 





Company: 





Address 








USTRIAL CHEMICALS CO. 
Division of National Distillers and Chemical Corp. 
99 Park Ave., New York, 16, N. Y. 
Branches in principal cities 








Save motor repair time with silicone rubber coils from National 


--- The Specialists in electric coils/repair service 


When rewinding motors— particularly those in wet, 
abrasive or conducting-dust applications— consider the 
advantages of silicone rubber insulation. Silicone rubber 
is resistant to water and chemical fumes and is tough 
and abrasion resistant 
When you order silicone rubber insulated coils from 
National, you'll enjoy these general advantages of 
longer life and reduced maintenance—plus these special 
National features: 
National custom makes each coil to exact dimen- 
sions, thus ensuring easy installation and eliminating 
the need for slot liners. 
National uses silicone rubber for insulating the con- 
nections so there are no weak points in the system. 
Get National’s recommendations. Since we either 
make or use all types of insulation, our recommendations j 
are impartial— based solely on what’s best for your ap- Ky ; % 
plication. For more information, call our Columbus plant, 7 
HUdson 8-1151, or the nearest National field engineer. Insulating of connections with silicone rubber insulation. 


ational Electric Coil jj; 


r + 
NATIONAL ; DIVISION OF McGRAW-EDISON COMPANY e COLUMBUS 16, OHIO 


cous an 
Electrical Engineers *« Manufacturers of Electrical Coils, Insulation, Lifting Magnets AUIDUNE 
‘ é 
_ Sy 


Redesigning and Répairing of Rotating Electrical Machines 
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Sweep Oscillator 
System 


‘ 


with Plenty of = 
Frequency G a, 


Coverage (7 0 ed 


x ‘ 


By merely substituting basic oscillator units in this system, you 
can cover, in narrow or wide sweeps, segments of the frequency 
range from 500 kc to 2000 Mc. More than this, you can control 
sweep speed, center frequency and frequency span over wide 
ranges by simple knob adjustments. 

The Type 1263-A Regulated Power Supply is designed to 
power the Unit Oscillator as well as to keep the oscillator’s out- 
put constant over wide ranges of frequency. !t does this by com- 
paring the rectified r-f output of the oscillator against an in- 
ternal reference voltage, and applying any necessary corrections 
to the oscillator through its plate voltage supply. With this setup 
output is maintained within 2°% over the oscillator’s entire fre- 
quency range. 


Write For Complete Information 


50 to 250 Mc 
Type 1215-B, $210 


900 to 2000 Mc 


Type 1218-A, $465 


(for use at sweep speeds 


to 1 cps) 


Type 1263-A 
Regulated Power Supply 
$305 





& Sweep Drive’s claw-like arm attaches 


to knobs and dials up to 4 inches in 
diameter, and to 4- and %-inch shafts 
to convert oscillators, signal generators, 
and receivers to sweep operation 


Sweep-speed, sweep-arc, and sweep 
center frequency are completely adjust 
able even while the Drive is in motion 


Wide range of sweep speeds... . recipro 
cating motion, adjustable from 0.5 to 
5 cps. 


Sweep arc adjustable from 30° to 300°. 
At sweep speeds below 1 cps, arc can be 


180 to 600 Mc 
Type 1209-BL, $260 


- 


- 874-V 


(r-f rectifier) 
$30 


250 to 920 Mc 
Type 1209-8, $260 


$470 


increased by coupling Drive directly to 
Oscillator dial rather than to control 
Knob attached to vernier reduction 
drive 


Rated maximum torque is 24 ounce 
inches. Limit-switch circuit disconnects 
and brakes motor should limits of shaft 
travel be accidentally exceeded 


Generates a horizontal deflection volt 
age proportional to shaft angle for scope 
displays and x-y recorders 


Blanking circuit shorts out CRO trace 
during return portion of cycle and pro 
duces a reference base line 


GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 


NEW YORK, WOrth 4.2722 
District Office in Ridgefield, N. J 
Whitney 3-3140 


CHICAGO 
Oak Park 
Village 8-9400 


PHILADELPHIA 
Abington 
HAncock 4-7419 


WASHINGTON, D.C 


JUniper 5-1088 


SAN FRANCISCO 
Silver Spring L Altos 


WHitecliff 8-8233 


LOS ANGELES 
los Angeles 
HOllywood 9-6201 


IN CANADA 
Toronto 
CHerry 6-2171 
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NEW, UNIQUE RCA 


5-KW FM TRANSMITTER 


UTILIZES 4CXSOOOA 


CERAMIC TETRODE 


RCA has recently developed a unique 
new 5-KW FM transmitter which 
utilizes the new technique of multi- 
plexing. This provides simultaneous 
transmission of two or more program 
channels on the same RF carrier to 
meet increased demands of FM sta- 
tions for additional program services. 

The PA stage of the new BTF-5B 
transmitter is composed of a single 


Eimac 4CX5000A ceramic tetrode, 


which produces the 5000-watt output. 


This tetrode offers high power gain 


and excellent stability to assure faith- 
ful transmission of the broadband 
multiplex signals. 

That’s why the 4CX5000A was the 
logical choice of discriminating RCA 
engineers. Its many exclusive ceramic 
design features help to make possible 
this conservatively rated, high power, 


air-cooled transmitter. 


These ceramic extras are now avail- 
able in more than forty Eimac tube 
types—used in many types of com- 
munication, pulse and industrial 


equipment. 


EITEL-McCULLOUGH, INC. 


San Carlos, California 














